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TWENTY-NINTH    ANNUAL   REPORT 


OF   THE 


ENTOMOLOGICAL  SOCIETY  OF  ONTARIO, 


i8q8. 


To  ih$  Honorable  John  Dryden^  Minister  of  Agriculture. 

Sib, — I  have  \he  booor  to  prerent  herewith  the  twenty-ninth  annual  report  of 
tDe  Fntomolcgical  Society  of  Ontario.  It  ccntaint  an  account  of  the  proceedinga  at 
our  annval  meeting,  which  was  held  in  the  Oity  of  Montreal,  on  the  8th  and  9th  of 
NoTemher  last.  The  change  from  London,  the  nsnal  place  of  meeting  and  the  head- 
qiaxtera  of  the  eociety,  was  made  in  order  that  the  members  generally  might  join  in 
the  celebration  of  the  twenty-fifth  annivenary  of  the  formation  of  the  Montreal 
Branch.  The  report  includes  the  financial  statement  of  the  Treasurer  and  the  reports 
of  the  Tarious  sections,  branches  snd  officers  of  the  society,  as  well  as  the  papers 
and  addresses  delivered  during  the  course  of  the  meeting. 

The  Canadian  Entomologiit^  the  monthly  magazine  published  by  the  society,  has 
now  completed  its  thirtieth  Tolnme  snd  begun  the  issue  of  the  thirty- first.  The 
Tolume  contains  a  large  number  of  yaluable  original  papers  contributed  by  the  most 
eminent  writers  in  this  department  of  science  in  Canada  and  elsewhere.  Great 
attention,  it  may  be  observed,  has  been  paid  to  scale  insects  and  a  great  many  new 
species  from  difleient  parts  of  North  America  have  been  described. 

I  have  the  honor  to  be.  Sir, 

Tour  obedient  s6rvant| 

CHABLES  J.  S.  BETHUNB, 

Editor. 
Trinity  College  School, 

Port  Hope. 
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CommiUee  on  Field  Days 


ANNUAL  MEETING  OF  THE  ENTOMOLOGICAL  SOCIETY 

OF  ONTARIO,   1898. 

The  thirty-fifth*  sknniml  meeting  of  the  Entomological  Society  of  Ontario  was  held 
at  Montreal,  in  the  Moseam  of  the  Natural  History  Society,  on  Tuesday  and  Wednesday, 
November  8th  and  9th,  in  order  that  the  members  might  join  in  the  celebration  of  the 
twenty -fifth  anniversary  of  the  formation  of  the  Montreal  Branch.  At  the  request  of 
the  President,  Mr.  Henry  HL  Lyman,  the  chair  was  occupied  by  the^Rev.  Dr.  Bethuue. 
of  Port  Hope. 

The  meeting  was  called  to  order  at  2-30  p.m.  on  Tuesday,  when  the  following  mem- 
bers were  present :  Dr.  Wm.  Saunders,  Director,  and  Dr.  James  Fletcher,  Entomologist 
and  Botanist,  Experimental  Farms,  Ottawa ;  Messrs.  John  Deamess  and  W.  E.  Saunders 
(Secretary)  London  ;  Mr.  Arthur  Gibson,  Toronto ;  Rev.  0.  J.  S.  Bethune,  Port  Hope  ; 
Mr.  J.  D.  Evans,  Trenton  ; .  Rev.  Dr.  Fyles,  South  Quebec  ;  Mesf  rs.  H.  H.  Lyman,  A. 
F.  Winn,  J.  T.  Hansen,  Lachlan  Gibb,  M.  Waring  Davis,  G.  C.  Dunlop,  D.  Brainerd, 
A.  E.  Norris,  H.  Brainerd,  J.  B.  Williams,  Chas.  Stephenson,  Rev.  Dr.  Oampbell,  and 
others,  Montreal. 

• 

The  President  read  letters  expressing  regret  at  their  inability  to  attend  the  meeting, 
from  the  following  prominent  American  entomologists  :  Dr.  L.  O.  Howard,  Director  of 
the  Division  of  Entomology,  U.S.  Department  of  Agriculture,  Washington,  D.O. ;  Rev. 
Dr.  W.  J.  Holland,  Chancellor  of  the  Western  University  of  Pennsylvania,  Allegheny, 
Pa. ;  Professor  F.  M.  Webster,  Wooster,  Ohio ;  Professor  M.  V .  Slingerland,  Cornell 
University,  Ithaca,  N.T. 

The  report  of  the  Librarian  and  Curator,  Mr.  J.  Alston  Moffat,  was  read  by  the 
Ohairman,  showing  47  additions  to  the  Library,  which  make  the  total  number  of  volumes 
1,553,  and  satisfactory  work  in  the  increase  of  the  collections. 

The  Chairman  next  read  the  report  of  the  Treasurer,  and  explained  that  the  large 
balance  in  hand  on  the  1st  of  September  last,  when  the  books  were  closed,  would  be 
greatly  reduced  by  the  payments  that  became  due  between  that  date  and  the  end  of  the 
year.  A  discussion  upon  cork  and  pins  then  ensued.  "Or.  Fyles  exhibited  a  sample  of  a 
substitute  for  cork  that  had  been  placed  upon  the  market.  Dr.  Fletcher  enquired 
why  the  quality  of  the  cork  recently  supplied  by  the  Society  was  so  poor.  The  Secretary 
replied  that  he  thought  a  better  quality  could  be  procured  by  paying  a  higher  price  for 
it.  Dr.  Fletcher  considered  that  we  should  ha-'  the  best  obainable,  as  the  present 
supply  was  unsatisfactory.  Mr.  Lyman  exhibited  s^^ifie  specioiens  of  Eoglish-maie  steel 
pins,  both  gilt  and  black  enamelled,  and  the  Secre'ar  was  authorized  to  procure  a 
moderate  supply  in  order  that  the  members  might  use  t  em  if  they  wished. 

The  Report  of  the  Botanical  Section  was  then  read  by  the  Chairman.  Dr.  Fletcher 
made  enquiries  as  to  CusciUa  epithymum^  a  dodder  which  has  been  foand  upon  clover 
in  the  County  of  Middlesex.  Mr.  Dearness  assured  him  that  it  had  been  correctly 
identified.     He  then  said  that  it  was  a  true  annua),  growing  from  seed  each  year. 

The  Report  of  the  Microscopical  and  Geological  Sections  were  next  read  by  the 
Chairman,  who  remarked  that  London  had  become  a  headquarters  of  scientific  research 
for  the  western  peninsula  of  Ontario,  in  consequence  of  the  good  work  done  by  the 
Society  and  its  sections.  It  was  certainly  an  unique  matter  that  so  many  branches 
devoted  to  different  departments  of  science  should  be  affiliated  together  in  connection 
with  the  Entomological  Society  of  Ontario. 

The  Reports  of  the  local  Branches  ot  the  Society  were  next  read ;    that  of  the 
Montreal  Branch  by  its  Secretary,  Mr.  Lachlan  Gibb ;  the  report  of  the  Toronto  Branch. 

*  By  an  error  it  is  stated  in  the  last  annual  Report  that  "  the  thirty-fifth  annaal  meeting  "  was  held 
n  1897.     Aa  the  Society  was  founded  in  1863,  this  is  manifestly  a  mistake. 
i 
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also  by  its  Secretary,  Mr.  Arthur  Gibson ;  and  the  report  of  the  Qaebec  Branch  by  its 
President,  the  Bey.  Dr.  Fyles.  These  reports  all  gave  evidence  of  mnch  good  work 
accomplished,  and  steady  progress  in  interest  and  nambers. 

The  Beport  of  the  Delegate  to  the  Boyal  Society  of  Canada  was  read  by  Mr.  John 
D.  Evans,  of  Trenton,  who  represented  the  Entomological  Society  at  the  last  annnal 
meeting  in  May.  It  contained  a  brief  record  of  the  work  that  had  been  done  during 
the  previous  year. 

The  Report  of  the  Council  of  the  Society  was  read  by  the  Secretary,  Mr.  W.  K 
Saunders,  of  London,  as  follows : 

Rbpobt  of  thb  Council. 

The  Council  of  the  Entomological  Society  of  Ontario  submits  herewith  its  Annual 
Report  for  the  year  1897-8. 

The  Council  is  pleased  to  be  able  to  report  that  the  three  Branches  of  the  Society 
in  Montreal,  Toronto,  and  Quebec,  are  in  an  active  and  vigorous  condition,  much  good 
work  having  been  done  in  all  of  Uiem  during  the  past  season.  The  membership  of  the 
Branches,  tibe  meetings  held,  and  the  particulars  of  their  work  will  be  found  in  their 
zespective  reports. 

The  twenty-eighth  annual  Report  on  economic  and  general  Entomology  was  pre* 
sented  to  the  Minister  of  Agriculture  for  Ontario,  at  the  end  of  December  last,  and  was 
printed  and  distributed  at  the  close  of  the  session  of  the  Legislature.  It  contained 
one  hundred  and  four  pages,  and  was  illustrated  with  fifty-six  wood-cuts  and  two  full-page 
plates,  in  addition  to  an  account  of  the  proceedings  at  the  last  annual  meeting.  The 
report  contains  the  annual  sddress  of  the  President,  Mr.  John  Deamess,  and  the  fol- 
lowing valuable  and  interesting  papers :  "  The  Locusts  of  the  Bible,"  by  Rev.  T.  W. 
Fyles ;  '*  A  Study  of  the  GryllidsB  (Crickets),"  by  Mr.  Wm.  Lochhead ;  *'  The  Value 
of  Systematic  Entomological  Observations"  and  "Protective  Resemblances,"  by  Mr. 
J.  A.  Mofiat ;  ''  On  Butterfly  Books,  by  Mr.  H.  H.  Lyman ;  "  Some  Household  Pests,'' 
by  Rev.  C.  J.  S.  Bethune ;  "  On  the  Entomological  Results  of  the  Exploration  of  the 
British  West  India  Islands  by  the  British  Association  for  the  Advancement  of  Science,'^ 
by  Dr.  L.  O.  Howard;  "The  Work  Against  the  Gypsy  Moth,  1897,"  by  Mr.  A.  H. 
Kirkland ;  "  Notes  on  the  Insects  of  the  Year,"  by  Messrs.  Harrinfl[ton,  Bethune, 
Moffat,  Fyles,  Gibson  and  Grant ;  *<  The  San  Jose  Scale,"  by  Dr.  James  Fletcher ;  and  a 
short  account  of  the  proceedings  at  the  annual  meeting  of  the  Association  of  Economic 
Entomologists.  The  report  on  the  whole  contains  a  larger  number  than  usual  of  dis- 
tinctly practical  and  popular  papers  that  cannot  fail  to  be  of  great  value  to  the  com- 
munity. These  pspers  were  specially  prepared  by  members  of  the  Society  in  order  to 
afEord  useful  information  on  a  great  variety  of  insects,  free  as  far  as  possible  from  scien- 
tific and  technical  language,  to  farmers,  gardeners,  fruit-growers,  and  others  affected  by 
the  ravages  of  destructive  insects. 

The  Canadian  Entomologist^  the  monthly  magazine  published  by  the  Society,  com- 
pleted its  twenty-ninth  volume  in  December  last.  Eleven  numbers  of  the  thirteenth 
volume  have  been  issued ;  they  contain  296  pages,  and  are  illustrated  with  six  full-page 
plates,  one  of  which  is  colored,  and  a  number  of  original  wood-cuts.  Among  the  many 
valuable  papers  may  be  mentioned  a  series  of  articles  on  "The  Classification  of  the  Horn- 
tails  and  Saw-flies  of  the  World,"  by  Mr.  William  H.  Ashmead,  and  <*The  Descriptions 
of  a  Number  of  New  Species  of  Scale  Insects,"  by  Mr.  T.  D.  A.  Cockerell,  and  others. 

Friends  of  the  Society  will  note  with  pleasure,  that  one  of  our  officers,  Mr.  Wm. 
Lochhead,  has  been  appointed  to  the  important  position  of  Professor  of  Biology,  in  the 
Ontario  Agricultural  College,  at  Guelph.  The  College  is  to  be  congratulated  on  having 
made  so  wise  a  choice  in  filling  the  vacant  position. 
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'*  Since  oar  last  meeting,  great  efforts  have  been  made  by  the  Legislature  of  Ontario 
and  the  Federal  Government,  to  eradicate  such  colonies  of  the  San  Jose  Scale  as  have 
been  found  in  Oanada,  and  to  prevent  further  introductions  of  this  injurious  pest.  In 
our  last  report  will  be  found  the  Federal  and  Provincial  Acts  bearing  upon  this  subject. 
These  Acts  have  been  vigorously  enforced  during  the  past  season,  and  orchards,  in  dis- 
tricts where  the  Scale  has  been  found,  have  been  subjected  to  a  rigid  inspection.  Excep- 
tional efforts  have  been  made  by  the  Provincial  Government,  to  wipe  out  all  traces  of 
this  pest,  the  increase  of  which,  as  everyone  who  understands  the  matter  knows,  would 
be  a  national  calamity. 

The  members  of  the  Oouncil  are  gratified  to  know  that  the  excellent  work  of  one  of 
its  oldest  and  most  esteemed  members  has  been  recognized  by  the  University  of  Bishop's 
College,  Lennoxville,  Que.,  the  Kev.  Thomas  W.  Fyles  having  received,  at  its  hands,  the 
degree  of  D.C.L.  The  excellent  work  of  Dr.  Fyles  in  encouraging  the  public  taste  for 
Entomology,  by  his  popular  papers  on  insects,  and  by  the  formation,  in  1897,  of  the 
Quebec  Branch  of  the  Entomological  Society  is  well  known  to  all  our  members. 

The  Council  profoundly  regrets  the  loss  by  death  of  Prof.  Panton,  of  the  Ontario 
Agricultural  College,  at  Guelph,  who  at  the  time  of  his  decease  was  Vice-President  of 
the  Society.  He  was  highly  esteemed  and  respected  by  the  members,  both  for  the 
efficient  assistance  he  has  rendered  the  cause  of  Practical  Entomology  in  Canada,  and 
the  agreeable  and  courteous  manner  which  ever  characterized  his  intercourse  with  all 
who  came  in  contact  with  him. 

The  Council  has  much  pleasure  in  stating  that  entomological  books  can  now  be 
imported  into  Canada  free  of  all  Customs  duty,  and  that  this  concession  was  obtained 
through  the  representations  of  our  Society.  Early  in  the  year,  the  President  called  the 
attention  of  the  Council  to  the  fact,  that  under  item  No.  464  of  the  tariff,  books  upon 
the  application  of  science  to  industries  of  all  kinds  could  be  imported  free  of  duty,  and 
suggested  that  an  effort  should  be  made  to  secure  the  placing  in  the  same  category  books 
upon  entomology,  on  account  of  the  close  connection  between  that  science  and  the  suc- 
cessful prosecution  of  agriculture.  This  was  unanimously  approved  by  the  Council  and  a 
Committee  consisting  of  the  President  and  Drs.  Bethune  and  Fletcher,  was  appointed  to 
prepare  a  memorial  to  the  Gk>vemment.  The  memorial  having  been  approved,  was  signed 
by  the  President  and  Secretary,  and  was  duly  forwarded  to  the  Finance  Minister  on  the 
eve  of  the  introduction  of  the  budget,  but  owing  to  the  pressure  of  other  business  was 
held  over  until  the  prorogation  of  Parliament.  It  was  referred  to  the  Minister  of  Cus- 
toms, who  requested  the  President  to  '.umish  more  information,  and  to  submit  samples 
of  books.  On  this  being  done,  the  Hon.  Mr.  Patterson,  at  once  decided  that  such  books 
should  be  admitted  free  under  the  item  above  referred  to. 

The  Society  was  represented  at  the  meetings  in  Boston,  in  August  last)  of  the 
Association  of  Economic  Entomologists  of  North  America,  and  the  American  Associa- 
tion for  the  Advancement  of  Science,  by  its  President,  Mr.  Lyman  and  the  Rev.  Dr. 
Bethune. 

The  Council  desires  to  express  its  entire  satisfaction  with  the  efficient  manner  in 
which  the  Librarian  and  Curator,  Mr.  J.  Alston  Moffat  continues  to  discharge  the  duties 
of  his  offices. 

All  of  which  is  respectfully  submitted, 

Hbnbt  H.  Lymah, 

President. 

The  adoption  of  the  report  of  the  Council  was  moved  by  Mr.  Deamess,  who  also 
said  that  it  would  be  interesting  to  have  inserted  in  the  report  of  the  Montreal  Branch^ 
some  details  regarding  their  Saturday  afternoon  lectures  for  young  people  ;  upon  being 
ssoonded  by  Mr.  L.  Gibb,  the  motion  was  put  to  the  meeting  and  unanimously  adopted. 
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there  from  the  shales  which  extend  as  shoals  far  into  Lake  Huron.  These  concretions 
vary  in  size  from  a  foot  to  five  feet  in  diameter.  Their  composition  is  limestone,  colored 
by  bituminous  matter.  They  are  crystalline  and  radiate  from  a  centre.  They  resemble 
fossilizf^d  wood.  When  exposed  to  the  action  of  the  air  they  usually  divide  through  the 
centre  forming  hemispheres. 

"  As  they  are  being  wantonly  destroyed  by  visitors  there  should  be  legislative  pro- 
tection provided  for  these  curiosities  as  soon  as  possible. 

"  The  shales  here  present  a  fine  tesselated  appearance.  The  vertical  cleavage  runs 
in  parallel  straight  lines  at  different  distances,  and  the  general  appearance  is  much  the 
same  as  it  would  be  had  these  shales  been  placed  in  position  by  skilled  workmen.  Quan- 
tities of  pyrites  are  found  in  these  shales.  The  iron  oxidizing  tinges  with  red  the  boulders 
along  the  shore. 

"  By  decomposition  of  the  shales,  quantities  of  alum  are  produced.  This  the  Indians, 
from  time  immemorable,  have  used  as  medicine  and  a  commodity  for  barter.  Many  years 
ago  fire  raged  among  these  shales  and  consumed  a  great  Dart  of  the  peninsula  which  pre- 
viously had  extended  far  into  the  lake." 

Mr.  Percival's  report  on  the  celestine  grotto  at  Put-in-Bay  : 

"  It  having  been  reported  to  the  section  that  a  curious  crystal  oave  had  recently  been 
discovered  on  an  island  at  the  western  extremity  of  Lake  Erie,  I  decided  to  visit  it  and 
report.  The  cave  was  discovered  a  year  ago  by  workmen  engaged  in  digging  a  well.  At 
a  depth  of  about  twenty  feet  a  fissure  was  discovered  at  one  side  of  the  well,  and  further 
excavation  revealed  a  beautiful  little  cavern  everywhere  lined  with  crystalline  strontium 
sulphate  (celestine).  The  owner  having  lighted  the  well  by  electricity  the  effect  is  very  fine. 
The  crystals  are  rhombic,  of  a  beautiful  azure  blue,  and  vary  in  size  from  one  inch  to  twenty 
inches  in  transverse  axis.  As  the  cavern  is  everywhere  lined  by  these  crystals  it  may  be 
considered  a  gigantic  geode.  The  cave  is  semi-circular  in  form  and  about  forty  feet  in 
perimeter.  The  arch  of  the  roof  however  is  low  owiog  to  the  vast  deposit  of  crystals,  said 
to  be  more  than  twenty-two  feet  in  thickness,  on  the  floor  of  the  grotto. 

"  Crevices  at  several  points  together  with  other  indications  lead  to  the  opinion  that 
this  is  only  one  of  a  series  of  similar  caverns  in  that  vicinity.  The  owner  proposes  to 
continue  excavating  during  the  ensuing  winter,  and  probably  next  summer  there  will  be 
several  grottoes  open  to  the  inspection  of  visitors. 

''  Strontium  is  a  somewhat  rare  mineral  and  occurs  nowhere  else  in  large  quantity. 
The  element  was  isolated  about  a  century  ago.  It  is  whitish  in  color,  oxidizes  readily, 
decomposes  water  with  explosive  violence,  and  never  occurs  in  organic  bodies.  It  gives 
a  remarkable  band  of  light  in  the  spectrum,  by  which  it  is  readily  detected.  Strontium 
was  named  after  Strontian,  in  Argyle,  Scotland,  where  it  is  found  as  a  carbonate.  It  is 
also  f  3und  in  Sicily  in  small  quantity.  Here  however  the  quantity  in  sight  is  quite  large. 
Sr.  nitrate  is  used  to  give  a  crimson  tint  to  a  flame,  and  is  the  chief  material  used  in 
making  Bengal  fire  (red).  Strontium  salts  are  also  used  in  sugar  refining  to  hasten  the 
crystallization  of  sugar." 

Mr.  Peroival  placed  beautiful  crystals  in  our  geological  cabinet  in  the  Entomological 
Society's  rooms,  where  they  may  be  inspected  at  any  time. 

Mb.  Sangstbb's  Bbpobt  on  Alvinston  Shalks. 

The  outcrop  measures  1,400  feet  in  length,  and  borings  made  at  various  points  prove 
that  the  depth  is  sixty  feet  The  river  has  eroded  the  bed  to  a  depth  of  about  eight  feet. 
The  shales  are  similar  to  those  exposed  at  Kettle  Point,  but  contain  no  concretions. 
They  are  highly  carbonaceous  and  contain  much  iron  sulphide.  The  shales  are  capped 
by  a  stratum  of  clay  forty  feet  in  thickness. 

Experiments  made  with  this  shale  prove  it  to  be  a  most  valuable  material  for  the 
manufacture  of  vitrified  brick.     A  leading  manufacturer  of  paving  brick  declared  no 
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better  material  for  the  purpose  had  hitherto  been  disoovered  on  this  continent.  •  Ab  * 
company  is  being  formed  to  mannfaoture  brick  from  these  shales,  it  is  hoped  that  sooi^ 
they  wUl  rank  among  the  developed  economic  prodacts  of  this  Province. 

Mr.  Sangster  exhibited  fine  specimens  of  vitrified  brick  manufactured  from  these 
shales. 

Mr.   John  Law,  who  spent  some  time  among  the  Gatskills,  southern  New  York 

reported  that  veins  of  copper,  also  platinum,  besides  traces  of  gold  and  silver^  had 
been  discovered  in  these  regions.  He  exhibited  specimens  of  drift  boulders  from  this 
location  ;  gneiss  appeared  to  be  the  predominating  material.  He  also  exhibited  a  photo- 
graph of  a  famous  drift  rock  called  Eagle  Bock.  He  thinks  that  prospectors  would 
find  it  a  favorable  field  for  exploration. 

Mr.  Groodbum  visited  Gait  and  reported  as  follows : 

The  rocks  at  Gait  are  dolomite  (in  some  causes  pure)  and  belong  to  the  Guelph 
group.  They  vary  in  colour,  from  a  dirty  yellow  to  a  beautiful  grey  (the  grey  being 
the  lowest  in  the  series),  and  are  of  a  peculiar  crystalline  texture.  They  furnish  excellent 
building  stones.  The  Guelph  group  varies  here  in  thickness  from  90ft  to  IGOft.  The 
underlying  mass  is  the  Niagara  group.  The  upper  portions  of  strata  are  much  broken 
up,  and  contained  many  specimens  of  the  Megalomus  Canadensis.  This  bed  was  about 
15ft.  thick.  The  lower  beds  were  quite  compact,  and  also  contained  many  fossils.  One 
Meg.  Can.  which  J  secured  is  perfect,  six  inches  in  length,  and  larger  than  any  figured  in 
Nicholson's  Palseontology.  I  also  found  a  very  good  specimen  of  Megalomus  com- 
pressus  four  inches  long  and  a  little  over  one  inch  in  thickness,  a  portion  of  the  outer 
spiral  and  the  whole  of  the  inner  cast  of  a  Marchisonia  Logauii.  The  quarry  whence  I 
obtained  my  specimens  is  near  the  Grand  Trunk  track,  and  about  200  yards  from  the 
Grand  River. 

• 

The  Chairman  visited  the  oil  fields  at  Button,  Elgin  Co.,  Ontario,  and  reported 
that  the  pioneer  company  operating  there  had  seven  producing  wells. 

Mr.  Kirk  reported  on  another  new  oil  field  situated  in  Sami^  Township,  Lamb  ton 
Co.,  Ontario.  One  company  operating  there  had  thirty  producing  wells  scattered  along 
a  line  about  two  miles  in  length.  These  produce  from  15  barrels  per  day  downwards. 
They  propose  to  thoroughly  develop  this  tract,  and  sink  a  well  every  200  feet.  The 
producing  area  is  about  one  mile  in  width.  Another  compmy  working  in  an  adjoining 
neighbourhood  have  very  recently  obtained  some,  good  wells,  one  of  which  pumps  25 
barrels  a  day.  The  producing  wells  are  all  situated  along  anti>clinal,  wnich,  however, 
does  not  appear  at  the  surface,  being  deeply  covered  by  clay.  Oil  is  obtained  here  at  a 
depth  of  about  475  feet  The  borings  pass  through  clay  100 ft,  hard  rock  15ft.,  shale 
150  ft,  upper  lime  15  ft,  shale  150  ft,  lower  lime  and  sandstone  about  45ft  In  order  to 
obtain  oil  each  well  must  be  torpedoed,  the  charge  being  from  20  to  50  quarts  of  nitro- 
glycerine. These  new  oil  fields  seem  to  be  a  northwesterly  extension  of  the  petroleum  oil 
belt     The  oil  is  found  along  a  line  trending  northwest  and  southeast 

Geo.  Kirk, 

Secretary. 


THE  REPORT  OP  THE  MONTREAL  BRANCH. 

The  215th  regular  and  25th  annual  meeting  of  the  Montreal  Branch  of  the  Entomo- 
logical Society  of  Ontario  was  held  in  the  rooms  of  the  Natural  History  Society  of 
Montreal,  on  May  10th,  1898. 

The  following  members  were  present :  Messrs.  H.  H.  Lyman  (President),  A.  F. 
Winn  (Vice-President),  £.  T.  Chambers,  J.  B.  Williams,  Dvright  Brainerd,  L.  Reford, 
0.  Stevenson,  G.  A.  Moore,  and  L.  Gibb ;  visitor,  Mr.  M.  Waring  Davis. 
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Xne  ohair  was  taken  by  the  PieiaQent,  and  the  minated  of  the  prey  ions  mtetmg 
were  read  and  confirmed,  also  the  last  annual  report. 

The  President  then  sabmitted  the  following  report  of  the  Oonnoil  for  the  past  year  : 

In  presenting  their  twenty-fifth  annual  report  the  Oounoil  have  much  pleasure  in 
being  able  to  congratulate  the  Branch  upon  having  enjoyed  a  continuous  and  fairly 
prosperous  existence  for  a  quarter  of  a  century.  This,  in  view  of  the  small  number 
interested  in  the  pursuit  of  this  particular  branch  of  science,  coupled  with  the  fact  that 
in  this  country  almost  everyone  has  to  work  for  a  living,  is,  we  think,  a  highly  creditable 
showing. 

During  the  season  eight  meetings  have  been  held,  at  one  of  which  we  had  the 
pleasure  of  the  attendance  of  Dr.  Fletcher,  and  at  another  of  that  of  Rev.  Mr.  Fyies,  and 
the  following  papers  were  read: 

Annual  address  of  the  President. 

Notes  on  the  Collecting  Season  of  1897 — D wight  Brainerd. 

On  the  Food  of  the  common  Grass  Snake — J.  B.  Williams. 

A  late  Autumn  Ramble  on  the  Mountain — A.  F.  Winn. 

On  the  Mounting  of  Lepidoptera — H.  H.  Lyman. 

The  San  Jose  Scale — Dr.  James  Fletcher. 

Further  notes  on  the  Oenus  Chionobas — H.  H.  Lyman. 

Our  books  and  original  papers — A.  F.  Winn. 

Our  native  PieridsB,  a  theory — Dwight  Brainerd. 

Introduction  to  the  Classification  of  Insects — Rev.  T.  W.  Fyles. 

An  Arctian :  what  is  it  ?— Rev.  T.  W.  Fyles. 

Life  History  of  Tieniocampa  alia.  On— Rev.  T.  W.  Fyles. 

The  DytiscidiB— A.  F.  Winn. 

During  the  season  a  number  of  our  members  sgain  took  part  in  the  course  of  short 
lectures  to  young  people  on  Saturday  afternoons  at  the  Natural  History  Museum.  This 
work  is  now  fairly  established,  and  should  be  productive  of  good  results  in  the  future. 

Our  small  library,  which  had  suffered  greatly  in  the  past  through  the  Branch  having 
no  permanent  quarters,  has  received  some  valuable  additions  through  the  kindness  of  one 
of  our  absent  members,  Mr.  Jack,  and  the  Cabinet  of  the  Natural  History  Society  has 
been  materially  added  to  by  two  of  our  members,  Messrs.  Winn  and  D.  Brainerd. 

Our  Branch  has  also  presented  a  copy  of  Comstock's  Manual  for  the  study  of 
Insects  to  the  library  of  that  Society  as  a  slight  return  for  privileges  accorded  to  our 
Branch. 

Steps  have  been  taken  to  secure  as  far  as  possible  the  interchange  of  papers  between 
the  different  branches  of  the  Society,  that  all  may  get  the  benefit  of  such  papers. 
Should  this  scheme  be  successfully  carried  out,  it  should  add  materially  to  the 
interest  of  the  meetings,  and  cause  the  several  branches  to  take  more  interest  in  each 
other's  work. 

At  the  last  annual  meeting  of  the  parent  Society  our  Branch  wss  honored  by 
having  one  of  its  members  elected  to  the  presidency. 

The  Treasurer's  report  shows  that  the  finances  of  the  Branch  are  in  a  satisfactory 
condition. 

Respectfully  submitted  on  behalf  of  the  Council, 

Hbnbt  H.  Lthan, 

President. 
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The  Treasarer  then  snbinitied  his  report,  which  showed  an  aocnmalated  balance  in 
hand  of  $38 .  68. 

Upon  the  motion  of  Mr.  J.  B.  Williams,  seconded  by  Mr.  L.  Beford,  the  reports  of 
the  Council  and  Treasarer  were  received  and  adopted. 

The  President  then  read  his  annual  address,  giving;  a  resume  of  the  past  year's  work, 
and  suggesting  the  holding  of  a  conversazione  in  Uie  autumn  to  mark  the  completion  of 
the  25tk  year  of  the  Montreal  Branch. 

The  following  officers  were  then  elected  for  the  ensuing  year  : 

Prend&rU — Henry  H.  Ljrman;  Vice FreiidetU — A.  F.  Winn;  SeerBtary-Trectiurer — 
Lachlan  Gibb ;  Council — G.  C.  Dunlop,  J.  B.  Williams,  Dwight  Brainerd. 

L.  Gibb,  Spcretary-Treasurer. 


REPORT  OF  THE  TORONTO  BRANCH. 

The  second  Annual  Meeting  of  the  Toronto  Branch  was  held  in  the  Education 
Department  (Normal  School)  on  Friday  evening,  the  Ist  April,  1898. 

The  following  members  were  present :  Messrs  E.  V.  Rippon,  President :  Arthur 
Gibson,  Secy-Treas  :  H.  D.  Ohipmao,  C.  T.  Hills,  0.  H.  Tyers,  A  J.  Cherry,  H.  C. 
Austen,  S.  R.  Cai;^^^*  ^  ^-  Fenwick  and  Frank  Welch. 

The  minutes  of  the  previous  regular  meeting  were  read  and  approved. 

RiPORT  OF  THB  CouvoiL :  The  Secretary  read  the  following  report  of  the  Council 
for  the  year  ending  3l8t  March,  1898. 

The  Council  of  the  Toronto  Brtnch  of  the  Entomological  Society  of  Ontario  take 
pleasure  in  presentiog  the  second  Annual  Report  of  the  proceedings  of  tbe  Branch  for  the 
year  ending  31st  March,  1898. 

Since  our  previous  Annual  Meeting  one  new  member,  Mr.  E  M.  Fenwick,  has  been 
added  to  the  roll  of  membership,  and  it  is  earnestly  hoped  that  throughout  the  year  now 
commencing,  the  members  will  endeavor  to  obtain  as  many  new  additions  to  the  roll  as 
possible. 

During  the  year,  eighteen  regular  meetings  have  been  held,  and  the  followiog  papers, 
contributed  by  the  members,  tended  considerably  to  add  to  the  interest  manifested  in,  and 
the  success  attending  these  meetings. 

**  Parasitic  Forms  of  Insects  "  by  Mr.  E.  V.  Kippon. 

"  Collecting  in  and  about  Kingsville,  Ont."  by  Mr.  C.  T.  Hills. 

*'  Some  of  the  Insect  Pests  of  the  Niagara  District "  by  Mr.  H.  C.  Austin. 

"  Muscular  Powers  of  Insects  "  by  Mr.  H.  D.  Chipman. 

The  Mosquito  "  by  Mr.  A.  J.  Cherry. 

On  the  Noctuidee  Occurring  at  Toronto ''  by  Mr.  Arthur  Gibson. 

On  the  23rd  November  last  the  Branch  had  the  pleasure  of  contributing  an  illus- 
trated lecture  on  "  Our  Friends  and  Foes  of  the  Insect  World  ",  through  the  kindness  of 
one  of  our  members,  Mr.  T.  G.  Priddey,  to  the  eleventh  Section  of  the  Boys'  Brigade. 
About  200  boys  were  present,  most  of  whom  took  an  interest  in  the  discourse,  and  it  is 
hoped  that  some  stray  seed  may  have  fallen  into  good  ground. 

During  the  collecting  season  three  field  days  were  held,  viz.,  on  the  24th  May  to 
^  Trout  Creek  ",  on  the  19th  June  to  "  Trout  Creek  "  and  on  the  1st  July  to  Forks  of 
Credit. 


c< 
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The  Branch  is  indeed  pleased  to  place  on  rocord  the  appreciation  it  feels  towards  the 
Minister  of  Education  (Hon.  G.  W.  Boss)  and  the  Education  Department  for  Ontario,  for 
their  kindness  in  granting  the  Branch  the  free  use  of  a  room,  in  which  to  hold  meetings 
and  store  the  collection  and  library. 

The  report  of  the  Librarian-Curator  shows  that  during  the  year  quite  a  large  number 
of  valuable  Government  publications  have  been  donated  to  the  Branch,  also  that  the  col- 
lection of  insects  is  steiskdily  increasing. 

The  Treasurer's  report  shows  the  balance  carried  forward  to  be  on  the  right  side. 

All  of  which  is  respectfully  submitted. 

E.  V.  EippoN,  President. 

The  report  of  the  Treasurer  was  presented,  as  also  that  of  the  Librarian-Curator, 
submitted  by  Mr.  H.  D.  Chipman.  On  motion  of  Mr.  Hills,  seconded  by  Mr.  Austen, 
the  reports  of  the  Council,  Treasurer,  and  Librarian-Curator,  were  adopted  as  read. 

The  election  of  officers  for  the  ensuing  year  resulted  as  follows  : 

President — Mr.  R.  J.  Crew  ;  Viee-PreeiderU — Mr.  C.  T.  Hills  ;  Secretary-Treasurer — 
Mr.  Arthur  Gibson,  (accl.)  ;  LibrarianrCurator — Mr.  H.  D.  Chipman ;  Members  of 
Council — Messrs  H.  C.  Tyers  and  E.  M.  Fenwick. 

The  retiring  President,  Mr.  E.  Y .  Rippon,  then  addressed  the  meeting.  He  referred 
chiefly  to  the  work  done  during  the  past  year,  and  while  pleased  with  the  result,  said  he 
would  like  to  see  the  members  take  a  more  active  interest  in  the  work.  As  regards  the 
collection  of  insects  he  hoped  the  members  would  contribute  as  many  specimens  as  they 
possibly  could  during  the  coming  season,  and  pointed  out  the  advantage  to  all  the  members 
in  having  a  representative  collection  in  the  possession  of  the  Branch.  Of  course,  it  would 
not  be  expected  that  the  members  would  neglect  their  own  private  collections,  but  with 
a  little  extra  work  on  the  peirt  of  each  member,  he  felt  satisfied  that  much  progress  could 
be  made  in  the  collection  during  the  approaching  season.  He  also  referred  to  the  reading 
of  papers  at  the  meetings,  and  hoped  that  the  members  would  make  an  efiort  to  contri- 
bute more  papers  in  future.  During  the  past  year  only  six  papers  were  contributed  by 
the  members.  He  encouraged  those  present  to  make  more  notes  during  the  coming  sea- 
son, feeling  sore  that  if  such  were  done  more  papers  would  be  contributed  at  the  meetings. 
He  mentioned  that  the  outlook  for  the  Branch's  future  was  much  brighter  than  ever  before, 
as  the  Education  Department  for  Ontario  had  very  kindly  granted  the  Branch  the  free 
use  of  a  room  in  which  to  hold  meetings,  and  store  the  collection  and  Library.  He  also 
touched  upon  the  membership  and  hoped  that  those  connected  with  the  Branch  would 
endeavor  to  have  some  new  names  added  to  the  roll  during  the  ensuing  year. 

The  meeting  then  adjourned* 

Abthub  Gibson,  Secretary. 


REPORT    OF   THE    QUEBEC    BRANCH. 

The  annual  meeting  of  the  Quebec  Branch  of  the  Entomological  Society  of  Ontario 
was  held  on  the  26th  of  February,  1898.  Eighteen  members  were  present,  the  Presi- 
dent, the  Rev.  T.  W.  Fyles,  occupying  the  chair. 

Pbksident's  Report.  The  Quebec  Branch  of  the  Entomological  Society  of  Ontario 
is  to  be  congratulated  on  the  success  which  has  attended  it  during  the  first  year  of  its 
existence.  Its  numbers  have  increased,  its  meetings  have  been  regularly  held  and  well 
attended,  and  considerable  interest  in  natural  history  has  been  awakened  in  the  com- 
munity through  its  proceedings.  The  pleasures  of  its  monthly  meetings  have  been 
enhanced  by  the  hospitality  of  its  members.  This  has  been  so  far  extended  that  its 
gatherings  have  taken  as  much  of  a  social  as  of  a  scientific  character :  though  the  objects 
of  the  association  have  never  been  lost  sight  of—*'  Philosophy  in  sport "  having  been 
made  ''  Science  in  earnest." 
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In  the  oonrae  of  the  snnimer  a  number  of  rare  and  interesting  speoimens  were  taken, 
and  these  were  afterwards  exhibited  and  identified.  Among  them  were  some  the  names 
of  which  were  new  to  the  Qaebec  lists. 

The  thanks  of  the  members  are  dne  to  the  authorities  of  Morrin  College  for  the 
countenance  and  encouragement  they  have  given  to  the  association. 

The  Branch  was  represented  by  its  President  at  the  annual  meeting  of  the  Entomo- 
logical Society  of  Ontario  held  in  London,  Ont.,  on  the  12th  of  October.  On  this  occa- 
sion many  hearty  good  wishes  for  the  prosperity  of  the  Branch  were  expressed. 

The  parent  society  has  reached  the  35th  year  of  its  existence.  Its  28th  annual 
report  is  now  in  the  presa  Its  monthly  organ,  The  Canadian  EniomologUt^  which  has 
now  reached  its  30th  volume,  ranks  as  one  of  the  leading  Entomological  publications  of 
the  day,  and  has  an  extensive  circulation,  not  only  in  Canada  and  the  United  States,  but 
in  Europe  and  other  parts  of  the  world.  Flourishing  branches  of  the  Society  exist  in 
Toronto  and  Montreal.  The  Quebec  branch  will,  we  trust,]^be  no  less  prosperous  than 
thesi. 

The  Society  has  experienced  a  great  loss  by  the  death  of  its  Vice-President,  J.  Hoyes 
Pantcm,  M.  A.,  F.  G  S.,  Professor  of  Natural  History  and  Geology,  in  the  Ontario 
Agricultural  College,  Guelph.  He  was  the  author  of  a  useful  handbook  entitled  "  Our 
Insect  Foes  and  How  to  Destroy  Them."  His  valuable  article  on  **  Entomology  for 
Rural  Schools,"  which  appeared  in  last  year's  report  of  the  Society,  is,  no  doubt,  ffesh  in 
the  minds  of  many  of  you.  His  useful  career  was  cut  short  while  he  w«s  yet  in  his 
prime.  The  American  Entomological  Society  has  also  sustained  a  great  loss  by  the  death 
of  its  President,  Dr.  George  H.  Horn.  The  Entomological  News^  of  Philadelphia,  thus 
speaks  of  him : 

'*  The  entomological  world  has  lost  a  shining  light  and  American  Coleopteiology  its 
greatest  votary.  As  a  systematic  coleopterist  he  probably  did  not  have  a  superior  in  the 
world.  His  large  collection  of  beetles  was  considered  the  finest  extant  in  the  field  he 
oultivaied.  It,  with  his  library,  and  five  thousand  dollars  for  the  care  of  the  former,  he 
willed  to  the  American  Entomological  Society." 

Entomology  in  the  United  States  has  made  great  strides.  The  Division  of  Entom 
ology  in  the  Department  of  Agriculture,  Washington,  D.  0.,  has  been  of  vast  benefit  to 
the  agriculturists  and  horticulturists  of  this  continent.  Its  present  able  director,  Mr.  L. 
O.  Howard,  and  his  efficient  staff,  are  not  merely  supporting,  but  raising  more  and  more 
the  high  character  that  its  services  have  won  for  it.  Among  the  valuable  bulletins  that 
it  has  lately  issued  are : 

"  The  Gypsy  Moth  in  America,"  by  L.  O.  Howard. 

"Revision  of  the  Tachinidee,"  by  D.  L.  Ooquillet. 

"  Some  Little- Known  Insects  Afiecting    Stored    Vegetable  Products,"  by  F.   H« 
Chittenden. 

<•  Insects  Afiecting  Domestic  Animals,"  by  Herbert  Osborn. 

The  insects  that  are  causing  the  greatest  alarm  in  America  at  the  present  time  are 
the  Gypsy  Moth  (Porthetria  dUpar)  and  the  San  Jose  Scale  (Aspidiotus  pemieiontay 
Gomstock.  Specimens  of  the  former  species  escaped  in  1 869  from  the  residence  of  Professor 
Trouvelot,  at  Medford,  near  Boston ;  and  for  eight  years  the  insects  increased  in 
numbers  without  exciting  much  attention.  The  species  has  now  extended  its  ravages 
through  a  district  of  220  square  miles,  and  the  State  of  Massachusetts  has  expended 
1775,000  in  the  efibrt  to  exterminate  it 

The  pernicious  scale  insect  was  first  noticed  in  the  San  Jose  Valley,  California.  It 
has  now  located  itself  in  spots  from  Florida  to  Canada,  and  from  Washington  to  New 
Jeisey.  Its  wide  and  rapid  spread  is  owing  to  the  fact  that  it  has  been  '  shipped '  with 
fruit  and  with  nursery  stock  in  all  directions^  It  infests  deciduous  fruit  trees,  and, 
unless  prompt  measure*  are  taken,  an  orchard  attacked  by  it  will  be  completely  destroyed 
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in  a  yery  few  jeara.  Oar  Canadian  Department  of  Agriculture  has  taken  the  alarm, 
and  posters,  drawn  up  by  Dr.  Fleteher  have  been  widely  distributed  to  draw  the  atten- 
tion of  fruit-growers  to  the  danger. 

Bat  Entomology  has  not  only  to  deal  with  insects,  more  or  lees  obnoxious  to  man  ; 
it  brings  to  our  notice  the  beneficial  labors  of  hundreds  of  other  kinds.  It  holds  up  to 
our  admiration  the  marvellous  beauty  with  which  the  Creator  has  gifted  many  of  his 
lesser  creatures,  and  it  brings  home  to  us  the  teaching  that  **  His  tender  mercies  are  over 
all  His  works."  As  it  is  in  grace,  so  it  is  in  nature,  "  He  that  seeketh  findeth."  The 
works  of  the  Lord  are  great,  sought  out  by  all  them  that  have  pleasure  therein. 

Rbpobt  of  thb  Council  In  presenting  this,  the  first  annual  report  of  the  Quebec 
branch  of  the  Entomological  Society  of  Ontario,  your  Council  finds  that  the  branch, 
although  not  eleven  months  in  existence,  has  succeded  very  well  in  the  objects  for 
which  it  was  instituted,  viz.  :  the  inculcating  and  promoting  a  lively  interest  in  ento- 
mology, the  collection  and  classifying  of  specimens,  and  bringing  the  members  together 
in  social  intercourse,  through  entomological  excursions,  lectures  and  gatherings  at  each 
other's  houses. 

Our  membership  is  now  twenty-six,  viz.  :  eighteen  adults  and  eight  juniors.  We 
have  grounds  for  hope  that,  durinot  the  present  year,  it  will  be  largelv  increased. 

Meetings  have  been  held  monthly,  with  exception  of  the  midsummer  months,  in 
Convotation  Hall  of  Morrin  College,  by  kind  permission  of  the  College  authorities,  for 
which  courtesy  our  sincere  thanks  are  due. 

Papers  have  been  read  and  lectures  illustrated  by  diagrams,  delivered  in  the  same 
Hall,  which  have  been  numerously  attended.  Instruction  has  also  been  given  as  to  the 
killing,  mounting  and  preserving  of  specimens,  which  has  been  much  availed  of ;  and  we 
are  glsid  to  see  it,  especially  amongsb  our  Junior  members.  Several  nicely-mounted 
specimens,  taken  daring  the  summer  campaign  by  members  of  our  branch,  have  been 
shewn  at  our  meetings  and  evince  keen  interest  in  the  study  of  entomology  on  the  part  of 
almost  all. 

Papers  have  been  read  and  lectures  given  on  land  beetles,  two  winged  flies,  flesh 
flies,  mycetophylidsB  (mushroom  flies),  bombilidae,  parasites,  especially  those  infesting 
cattle,  horses  and  sheep,  and  the  best  means  of  their  extermination  (most  useful  informa- 
tion to  the  farmer  and  grazier),  m  well  as  the  tiger  moths — Arctiidse— Colias  interior, 
etc.  The  caterpillars  have  not  been  forgotten  and  our  **  woolly-bear"  friend,  <*  Phragma- 
tobia  rubricosa,"  as  he  sturdily  scampers  over  the  snowdrift,  lets  us  Know  that  life  is  by 
no  means  lacking  in  even  the  smaller  things  of  creation  during  a  Canadian  winter,  for  he 
early  shows  himself,  a  harbinger  of  spring. 

The  want  of  a  proper  cabinet  for  the  conservation  of  insects  arose,  aud  through  the 
kindness  of  a  few  of  the  members  and  friends  of  the  Association,  a  very  handsome  one 
has  been  obtained,  which  is  placed  in  Morrin  College,  and  has  already  received  its  first 
instalment  of  insects. 

Before  closing  what  must  necessarily  be  but  a  brief  report,  owing  to  the  short  time 
since  the  organization  of  the  branch,  we  must  call  your  attention  to  an  item  very  interest- 
ing to  our  hive  of  workers,  viz  :  the  treasurer's  report,  which  shows  that,  after  remitting 
to  the  parent  society  the  necessary  honorarium  and  paying  expenses,  we  have,  out  of  our 
subscription  list,  a  balance  in  hand  of  $6.70. 

Joseph  Evblbioh  Trbffrt, 

Secretary. 
The  officers  elected  for  1898  were : 

President — Rev.   Thomas   W.   Fyles;   Vice-President — Miss  Macdonald;  Council 

Hon.  Richard  Turner,  Mr.  J.  Eveleigh  Treffry,  Prof.  H.  Walters,  Mrs.  R.  Turner,  Miss 

Bickell,  Miss  B.  Winfield  ;  Secretary-Trecuurer — Lt.-CoL  Crawford  Lindsay  ;  Curator 

Professor  H.  Walters. 
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Since  the  annual  meetinff  in  February  the  branch  has  held  four  regular  meetings, 
and  fiye  field-days.  On  the  Tatter  occasions  yery  happy  excursions  to  the  Gomin,  Sxe 
Island  of  Orleans  (twice),  and  Beauport  were  made. 

The  branch  now  numbers  twenty-eight  adult  members  and  fourteen  junior. 

Obawfobd  Lindsay, 

Secretary-Treasurer. 
QuiBKO,  Nov.  5th,  1898. 


REPORT  FROM  THE   ENTOMOLOGIOAL  SOCIETY  OF  ONTARIO  TO  THE 

ROYAL  SOCIETY  OF  CANADA. 

Having  the  honor  to  represent  the  Entomological  Society  of  Ontario,  I  beg  leave 
to  submit  the  foU owing  report  of  its  work  and  proceedings  during  the  past  year. 

The  Society  still  maintains  its  former  position  as  to  its  increasing  membership.  Its 
Branches  are  doing  good  work,  and  have  given  a  very  considerable  impetus  to  the  study 
of  insect  life.  The  Toronto  Branch  having  been  inaugurated,  commenced  its  life  with  the 
New  Year,  and  later  a  Branch  was  formed  in  Quebec,  under  the  most  favorable 
auspices.  The  Library  has  been  augmented  by  an  unusually  large  number  of  additional 
volumes,  numbering  no  less  than  eighty-eight ;  the  total  number  on  the  register  now 
being  1,506.     Important  additions  were  also  made  to  the  Society's  collections  of  insects. 

"The  Canadian  Eatomologist,''  the  official  organ  of  the  Society,  maintains  its 
prestige  among  its  class  of  literature.  The  twenty  niath  volume  of  306  pages  was  issued 
during  the  past  year  (1897),  its  contributors  numbering  forty-four,  of  whom  thirty  reside 
in  the  United  States  of  America,  one  in  Mexico,  one  in  Germany,  and  the  remaining 
twelve  in  Canada.  These  contributed  seventy-six  articles,  in  which  were  described 
twenty  new  genera,  one  new  subgenus,  ninety-one  new  spdcies,  and  six  new  varieties. 

The  following  are  a  few  of  the  more  important  papers  above  referred  to,  viz.  : 

On  the  Mexican  Bees  of  the  genus  Augochlora. — B7  T.  D.  A.  Cockerell. 

The  Ooleoptera  of  Canada. — By  Prof.  H.  F.  Wickham.  Continued  through  nine 
numbers,  and  being  also  a  continuation  of  a  series  of  articles  on  the  same  subject  which 
have  appeared  during  the  past  three  years,  making  an  extremely  useful  compilation  for 
students  in  Canadian  Ooleoptera. 

A  G^eneric  Revision  of  the  Hypogymnidae  (Liparidae) — By  Harrison  6.  Dyar. 

Catalogue  of  the  Phytophascous  and  Parasitic  Hymeuoptera  of  Vancouver  Island — By 
W.  Hague  Harrington,  F.R.O.S. 

Some  new  species  and  varieties  of  Lepidoptera  from  the  Western  U  S. — By  Wm. 
Barnes,  M.D. 

Descriptions  of  some  new  Genera  and  species  of  Canadian  Proctotrypidse — ^y 
Wm.  H.  Ashmead. 

Synonymical  and  descriptive  notes  on  North  American  Orthoptera — By  Samuel  H. 
Scudder. 

On  rearing  Dragon  Flies — By  James  G.  Needham. 

Contribution  to  the  knowledge  of  Norih  American  Syrphidae — By  W.  D.  Hunter. 

Preliminary  Studies  of  North  American  Gemphinss. — By  Jas.  G.  Needham. 

A  Generic  Revision  of  the  Hypocritidae — By  Harrison  G.  Dyar,  Ph.D. 

Notes  on  the  life  History  of  Colias  Interior  (Scud) — By  H.  H.  Lyman. 

The  Life  History  of  Epirranthis  Obfirmaria,  Hbn.~By  Rev.  Thos.  W.  Fyles. 
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Notes  on  GrapU  InterrogationiB  Fabr. — By  H.  H.  Lyman  and  A.  F.  Winn. 

Also  there  appears  a  number  of  book  notices,  correspondence,  etc.,  etc. 

The  thirty-fifth  annual  meeting  of  the  Society  was  held  in  its  new  room  in  the 
Tonng  Men's  Christian  Association  Building  in  London  on  (Tuesday  and|^ Wednesday, 
October  12th  and  13th,  1897. 

The  annual  report  published  by  the  Society  to  the  Department  of  i^griculture  of  the 
Province  of  Ontario  consists  of  104  pages,  in  which  is  contained  a  full  report  of  the  pro- 
ceedings  of  the  annual  meeting  above  mentioned,  together  with  the  annual  address  of  its 
President     (The  reports  and  papers  contained  therein  were  here  enumerated. 

JoHiTD.li  Evans, 

Delegate. 


REPORT  OF  THE  TREASURER  FOR  THE  YEAR  ENDING  3l8T  AUGUST   1898. 


RlOKIPTS. 

BAlaoee  on  bud  September  Ist,  1897. . . •  $  675  62 

Hembers'  fees    886  13 

Salei  of  Entomologift 196  46 

Sales  of  pins,  cork,  etc -    74  06 

OoTeniment  grant    , 1,000  00 

AdTcrtiiements 26  60 

Interest    83  87 


EZFIEKDITUBB. 


f8,28I  64 


Printing! , 

Report  snd  meeting  expeoses  . . . . , 

Library 

Expense  aooonnt,  postage,  etc , 

Rrnt 

Salaries 

Pins,  cork,  etc 

BaUmce  on  hand  AugnstSlst,  1898. 


697  85 
214  OO 

86  92 
133  49 
176  00 
300  00 

86  08 
789  25 


$2,281  64 


We,  the  anditors  of  the  EntomoJngieal  Society  of  Ontario,  hereby  certify  that  we  hare  examined  the 
books  and  voncherN  of  the  treasurer  ani  find  them  well  kept  and  correct  and  that  the  above  statement  is  in 
accordance  with  the  accounts. 

W.  H.  HAMILTON,  \A«^;f«« 
J  AS.  H.  BOWMAN,  /Auditors. 


STATEMENT   OF   RECEIPTS   AND   EXPENDITURE    FROM   SEPTEMBER   Ibt,   1898,    TO 

31BT  DECEMBER,  1898. 


RXOKIFTB. 

Balance  on  hand  September  Ist,  1898 $  739  26 

Members'fees 86  90 

Sales  of  Entomologist 16  47 

Sales  of  pins,  cork,  etc 11  58 

Advertisements •        7  00 

Interest    13  80 

$874  00 


EXPENDITUBK. 

Printing $  206  45 

Report  and  meeting  expenses    166  73 

library 22  61 

Expense  account,  postage,  etc 22  63 

Rent 100  00 

Salaries    60  00 

I'ins,  cork,  etc  9  44 

Balance  on  hand  31st  December,  1898  ....  807  34 


$874  00 


J.  BALKWILL,  Treasurer. 
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THE  PRBSIDENrS  ANNUAL  ADDRESS. 

Bt  Hbnbt  H.  Ltmak,  M.A,  Montbbal. 

GniTLBMiN, — 1%  is  with  much  pleasure  that  I  weloome  you  to  the  thirty-fifth  annual 
meeting  of  our  sooiety,  and  especially  is  this  pleasure  enhanced  by  the  fact  that  our 
meeting  is  held  in  tliis  city  in  celebration  of  the  twenty-fifth  anniversary  of  the  forma- 
tion of  the  Montreal  branch. 

It  is  a  subject  for  much  congratulation  that  our  society,  which  started  from  such 
small  beginnings,  has  grown  to  such  a  large  number  of  members,  with  associate  members 
all  over  the  world,  and  that  its  monthly  journal  takes  so  high  a  place  in  the  field  of 
entomological  periodicals.  But  I  think  that  we  in  Montreal  have  some  reason  to  be 
proud  of  the  fact  that  we  are  the  third  oldest  entomological  association  on  this  continent, 
and,  without  any  monetary  grant  or  assistance  from  Government,  have  been  able  to 
keep  our  meetings  up  with  great  regularity  through  a  quarter  of  a  century. 

Two  hundred  and  seventeen  meetings  have  been  held,  and  over  200  original  papeis 
have  been  read  by  our  members,  and  about  80  of  these  have  been  published. 

But,  to  turn  to  matters  of  more  general  interest,  when  an  amateur  entomologist, 
with  extremely  little  leisure  to  devote  to  this  science,  has  the  honor,  or  perhaps  I  should 
say  the  misfortune,  to  be  elected  to  the  distinguished  position  of  president  of  so 
important  a  society,  the  question  what  he  is  to  do  for  an  annual  presidential  address 
becomes  at  once  a  serious  bugbear. 

We  amateurs  have  to  take  our  science  in  so  scrappy  a  fashion,  in  such  small 
mouthfuls,  that  it  is  generally  impossible  for  us  to  follow  out  any  continuous  line  of 
investigation  or  experiment,  and  our  work  is  of  too  fragmentary  a  nature  to  afford 
material  for  an  important  address.  True,  by  reading  and  study,  we  might  familiarize 
ourselves  sufficiently  with  the  work  which  has  been  done  in  some  particular  line  by  other 
entomologists  to  enable  us  to  give  a  fairly  accurate  review  of  such  subjects,  but  that 
aeems  hajrdly  desirable,  unless  one  can  add  something  of  interest  from  one's  own 
obaervations. 

Many  of  my  predecessors  in  this  office  have  devoted  much  of  their  addresses  to  a 
review  of  the  principal  injurious  insects  of  the  year,  but  I  feel  that  this  subject  can 
l>e  so  much  better  handled  by  those  who  are  by  profession  economic  entomologists  that 
I  prefer  to  leave  that  task  to  them. 

It  has  occurred  to  me  that  there  are  many  subjects,  some  of  them  small  in  them- 
selves, perhaps,  but  which  for  all  that  are  not  without  their  interest,  and  I  have  there- 
fore determined  to  invite  your  attention  to  a  sort  of  entomological  omnium  gatherum  or 
«llft  podrida. 

But  before  taking  up  any  of  these  subjects,  it  is  my  painful  duty  to  refer  to  the  sad 
event  which  so  early  in  the  season,  and  in  the  maturity  of  his  powers,  deprived  our 
aociety  of  our  highly  respected  vice-president.  Prof.  Panton  was  elected  at  the  last 
^TiTiwal  meeting,  though  unable  to  attend  on  aoconnt  of  illness,  but  I  do  not  think  that 
«Dy  one  at  that  time  anticipated  a  fatal  termination,  and  I,  certainly,  looked  forward 
^th  pleasure  to  meeting  him  at  this  annual  meeting. 

But  the  greatest  loss  to  entomology  in  America,  using  the  latter  term  in  a  wider 
siense  than  our  neighbors  generally  use  it,  which  has  occurred  during  the  year  was  unquee- 
tionably  that  sustained  in  the  death  of  Dr.  George  H.  Horn,  who  since  the  death  of  Dr. 
J.  L.  Leconte  has  been  facile  princeps  among  American  coleopterists. 

By  the  death  of  Dr.  J.  A.  Lintner,  American  economic  entomology  has  suffered  a 
l^reat  loss,  and  I  am  sure  his  memory  will  be  cherished  by  all  who  had  the  privilege  of 
ids  acquaintanoe.     He  was  a  very  able  entomologist  and  a  kindly,  unassuming  gentleman. 
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Among  other  losaes  by  death  especial  mention  should  be  made  of  Prof.  Kellioott,  of 
the  Ohio  State  University,  bat  whom  I  had  not  the  privilege  of  knowing. 

But  to  turn  to  less  moumfol  subjects  :  If  I  were  asked  to  state  what  I  consider  the 
chief  characteristic  of  entomologists,  I  think  I  should  say  their  patience.  Surely  a  man 
deficient  in  this  virtue  would  not  continue  long  in  the  pursuit  of  this  science.  Are  we 
ever  thoroughly  discouraged?  Does  not  hope  spring  ever  fresh  in  our  hearts?  We 
may  secure  the  eggs  of  a  species  whose  life  history  we  are  anxious  to  enravel,  and 
after  carrying  the  larvae  nearly  through,  and  just  when  success  seems  about  to  reward 
our  patient  care,  a  mysterious  disease  may  sweep  the  whole  brood  away,  and  yet  we  only 
say,  ''  I  must  try  it  again  ;  better  luck  next  time." 

When  I  think  of  the  myriads  of  species  whose  life  histories  are  waiting  to  be 
unravelled,  of  the  comparatively  few  who  are  engaged  in  this  work,  of  the  few  life  histories 
which  we  can  work  out  in  a  single  season,  and  of  the  very  few  seasons  we  have  in  which 
to  do  this  work,  I  am  inclined  to  thick  that  the  way  we  go  at  this  task  is  almost 
sublime. 


But  this  reflection  leads  me  to  what  is  perhaps  a  delicate  question,  and  that 
Would  it  not  be  better  if  some  of  our  friends,  when  working  out  these  life  histories, 
would  give  less  time  to  debating  as  to  more  generalized  and  more  specialized  forms  ? 

Surely  it  will  not  be  contended  that  a  mere  specialized  form  is  necessarily  higher 
than  a  more  generalized  one  f  There  is  evolution  downwards  as  well  as  upwards, 
specialization  towards  degradation  as  well  as  towards  advancement. 

I  confess  that  when  I  find  able  entomologists  laying  such  great  stress  upon  such 
minutiae  as  one  vein  being  slightly  more  appressed  to  another  vein  in  one  genus  than  in 
some  other  genus,  or  the  presence  or  absence  of  some  minute  veinlet,  when  it  is  admitted 
that  even  individuals  of  the  same  species  show  variations  in  these  matters,  which  fact  has 
to  be  accounted  for  on  the  convenient  doctriae  of  reversion,  or  when  it  is  proposed  to 
classify  families  as  higher  or  lower  chiefly  upon  the  single  characteristic  of  having  or  not 
having  the  fore  pair  of  legs  aborted,  my  share  of  the  patience  to  which  I  have  alluded 
tends  to  wear  thin. 

While  not  a  champion  of  the  New  Woman,  I  certainly  believe  in  the  doctrine  of  the 
equality  of  the  sexes  in  the  case  of  the  Lycsenidae,  and  protest  strongly  against  any 
attempt  on  the  part  of  the  gentleman  Lyesenid  to  lord  it  over  his  spouse  on  account  of 
his  aborted  fore  legs.  The  bear  has  a  plantigrade  foot,  and  the  domestic  fowl  is  a  biped, 
but  it  is  hardly  probable  that  these  facts  would  lead  any  systematist  to  place  these 
animals  next  to  man  in  the  order  of  classification.  We  shall  never  have  a  natural,  and 
(iierefore  scientific  and  satisfactory  classification  of  these  creatures  until  we  know  them  in 
all  their  stages,  when  our  classification  will  be  based  upon  the  sum  of  their  characteristics. 

There  is  one  word  which  I  would  like  to  say  to  our  professional  friends,  and  that  is, 
that  I  think  they  might  show  a  little  more  consideration  for  the  amateurs  in  the  way  of 
giving  the  reasons  for  any  necessary  changes  of  name.  Amateurs  have  neither  the  time 
nor  the  opportunity  to  keep  up  in  detail  with  the  tremendous  output  of  entomological 
literature,  and  when  one  takes  up  a  number  of  a  journal  containing  an  instalment  of  a 
"  revision "  of  some  group,  and  finds  that  some  well-known  name  has  entirely  dis* 
appeared,  and  after  a  protracted  hunt  finds,  let  me  say,  such  an  old  acquaintance  as 
Euchcetea  CollariSt  Fitch,  disguised  under  the  name  of  Cycnia  Tenera,  Hiibner,  and  this 
without  a  word  of  explanation  of  this  wonderful  discovery,  one  can  hardly  be  blamed  for 
exclaiming  "  A  plague  on  all  your  revisions." 

In  entomology,  as  no  doubt  in  other  branches  of  natural  science,  some  men  are 
lumpers  and  others  are  splitters.  To  the  latter  I  would  say  that  the  describing  of  new 
species  should  certainly  not  be  done  on  the  chance  of  their  proving  distinct,  and  to  the 
former  that  once  a  form  has  been  described  as  a  new  species  it  should  not  be  lumped 
except  upon  overwhelmning  proof.  As  an  example  of  most  unwarrantable  lumping  may 
be  instanced  the  case  of  EuehcBteB  CottariSf  Fitch,  which  on  the  authority  of  some  wise. 
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acre  was  known  for  many  yean  as  *'  the  common  white  variety  of  Euchcetes  Egle^*^  because, 
forsooth,  entomologists  were  too  lazy  or  too  stupid  to  secure  the  eggs  and  rear  the  species. 

But  I  find  a  very  carious  tendency  in  many  men  to  be  both  lumpers  and  splitters, 
luinpers  in  dealing  with  the  work  of  others,  but  splitters  in  their  own  work. 

A  man  takes  up  some  group  with  the  view  of  monographing  it,  gathers  specimens 
Erom  far  and  near,  inspects  all  the  types  to  which  he  can  gain  access,  and  finally 
innounoes  that  what  have  passed  for  half-a  dozen  distinct  species  are  merely  slight  local 
varieties  of  one  world-pervading  species. 

Now  this  may  be  all  right,  though  I  think  that  such  lumping  might,  perhaps,  better 
be  deferred  till  the  forms  in  question  had  been  bred  through  all  their  stages.  But  look 
what  follows  :  among  the  material  gathered  together  he  finds  one  specimen  slightly 
different  from  any  of  the  named  forms,  and  two  other  specimens  whicb  agreeing  together 
differ  slightly  in  some  other  direction,  and  upon  these  three  specimens  two  new  species 
ue  founded,  although  the  divergence  does  not  appear  to  be  greater  than  in  the  case  of 
the  forms  which  he  has  just  lumped ;  and  thus  we  have  a  patent  lumper  and  splitter 
combined. 

What  I  have  already  said  of  the  difficulty,  especially  for  amateurs,  of  keeping  up 
inih  the  literature  of  the  subject  leads  me  to  suggest  that  it  would  be  a  great  assistance 
If  an  annual  list  of  all  th')  new  genera  and  species  of  North  American  insects,  with  the 
references  as  to  where  described,  were  published  in  the  January  number  of  the  "  Canadian 
Bntomologist,"  and  I  feel  sure  that  our  journal  would  thereby  become  of  greatly 
enhanced  value  to  all  working  entomologies. 

The  insufficient  indexing  of  some  publications  is  a  frequent  source  of  vexation  and 
lo«  of  time,  and  adds  materially,  to  the  difficulty  of  those  who  need  to  refer  to  articles 
KNne  time  after  their  publication.  If  the  index  of  every  journal  were  begun  with  the  issue 
>f  the  first  number,  each  article  being  cross  indexed  as  soon  as  issued,  the  work  would 
not  be  heavy,  and  when  the  last  number  was  in  type  a  thoroughly  satisfactory  index 
9onld  be  completed  in  a  very  short  time.  The  late  Dr.  Lintner  placed  a  very  high  value 
upon  a  thoroughly  complete  index«  and  spared  no  pains  to  make  the  indexes  of  his  Reports 
AS  perfect  as  it  was  possible  to  make  them. 

From  1868  to  1873  inclusive  we  had  an  Annual  Record  of  American  Entomology, 
Bdited  by  Dr.  Packard,  with  a  number  of  leading  authorities  in  the  different  orders  as 
Msociate  editors.  It  was  a  very  useful  work,  and  it  is,  I  think,  mucn  to  be  desired 
khat  we  should  have  some  sort  of  an  annual  index  of  American  Entomology.  The  diffi- 
BoltieB  in  its  way  are,  I  know,  very  great,  but  if  it  were  possible  for  it  to  be  undertaken 
by  the  Division  of  Entomology  of  the  Department  of  Agriculture  at  Washington,  it  would 
be  a  great  assistance  to  all  the  working  entomologists  of  the  continent. 

Another  point  of  great  importance  is  the  care  of  important  collections,  and  especially 
kfae  preservation  and  accessibility  of  types.  It  is  not  reasonable  for  any  one  to  expect, 
types  to  be  lent  for  study  as  the  risk  of  loss  or  damage  is  too  great,  but  they  should  cer- 
tainly be  accessible  to  those  who  visit  for  this  purpose  the  museums  or  private  collections 
irhere  these  types  are  preserved.  It  is  certainly  disappointing  when  one  has  made  an 
ftzpenaive  journey  for  the  purpose  of  examining  a  collection,  or  studying  certain  types,  to 
find  that  one's  journey  is  wholly  or  partly  in  vain,  either  through  the  caprice  of  a  museum 
snrator,  or  through  the  collection  being  in  too  crowded  a  condition  to  permit  of  an  exami- 
nation being  made  with  safety. 

To  any  one  who  augments  his  collection  by  either  exchange  or  purchase,  the  different 
itjles  of  pinning  and  spreading  specimens  of  Lepidoptera  are  matters  of  serious  concern, 
IS  one  generally  has  to  reset  all  specimens  so  obtained,  unless  one  is  willing  to  have  one's 
fpeoimens  at  all  sorts  of  heights,  and  spread  in  all  sorts  of  ways.  The  late  Mr.  Morrison, 
who  oolleoted  so  extensively  for  his  patrons,  used  to  insert  his  pins  so  that  there  was  fre- 
{uently  very  little  more  than  a  quarter  of  an  inch  above  the  thorax,  and  as  he  used  very 
imall  abed  pins,  which  bent  easily,  it  was  yery  difficult  to  handle  the  specimens  without 
fcnyw^Mwg  off  the  antennae. 
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It  was  a  great  step  in  advance  when  all  the  principal  makers  of  microscopes  were 
induced  to  accept  the  Microscopical  Society's  screw,  as  any  objective  could  be  used  on 
any  stand.  Is  it  too  much  to  hope  for,  that  entomologists  on  this  continent  should  adopt 
a  standard  length  of  pin,  and  a  standard  height  at  which  to  place  the  specimen  on  the 
pin,  a  standard  spreading  board  for  Lepidoptera  and  a  standard  style  of  setting  ?  Apd 
this  brings  me  to  the  most  important  suggestion  which  I  desire  to  make,  and  that  is,  that 
North  American  entomologists  might  with  advantage  follow  the  example  of  the  ornitholo- 
gists and  form  a  '*  Union  "  with  a  limited  number  of  fall  members,  and  an  unlimited 
number  of  associate  members,  the  full  members  to  be  chosen  from  the  leading  entomolo- 
gists of  the  continent,  but  associate  membership  to  be  open  to  every  entomologist. 

The  American  Ornithologists'  Union  has  been  a  marked  success,  and  I  see  no  reason 
why  a  similar  union  should  not  work  equally  well  among  entomologists.  There  are  many 
subjects  with  which  such  a  union  might  deal,  and  if  its  decisions  were  generally  accepted, 
as  I  have  no  doubt  they  would  be,  I  am  sure  it  would  do  a  great  deal  to  harmonize  the 
work  in  this  branch  of  science. 

To  mention  a  very  few  of  the  things  which  might  be  dealt  with  in  addition  to  those 
which  I  have  already  mentioned  I  may  suggest  the  capitalization  or  otherwise  of  specific 
names,  the  nomenclature  or  numbering  of  the  veins  in  the  wings,  the  designation  of  the 
various  segments  of  larvae,  as  well  as  all  the  questions  in  regard  to  nomenclature.  If  it 
be  objected  that  ornithology  is  practically  one  subject,  while  entomology  is  a  whole 
collection  of  subjects,  I  answer,  *'  True,  but  the  same  principles  apply  to  all  the  branches." 
Take  the  ease  of  the  capitalizing  or  otherwise  of  specific  names.  Some  capitalize  all 
specific  names,  as  Mr.  W.  H.  Edwards,  with  whom  on  this  point  I  entirely  agree,  others 
use  capitals  for  names  derived  from  persons  and  small  letters  in  other  cases ;  others,  and  I 
am  afraid  the  large  majority,  use  the  lower  case  letter  in  all  cases.  Would  it  not,  how- 
ever, be  better  in  such  a  matter  as  this  to  waive  our  personal  predilections  and  for  the 
aake  of  uniformity  accept  an  authoritative  ruling  by  such  an  organization  as  I  have 
suggested. 

With  regard  to  venation  the  question  of  uniform  designation  is  of  much  greater 
importance,  as  it  is  impoisible  for  an  amateur  to  familiarize  himself  with  all  the  systems 
in  vogue,  and  hence  many  generic  descriptions  or  articles  on  structure  are  quite  unin- 
telligible to  many  readers.  The  old  system  of  named  veins  and  veinlets  or  nerves  and 
nervures  seems  certainly  preferable  to  me  to  the  confused  systems  of  numbering  now  in 
use  by  different  authors,  and  surely  this  is  a  matter  which  could  very  profitably  be  settled 
by  such  a  body,  while  in  the  realm  of  general  nomenclature  the  field  is  so  vast  that  the 
Union  would  have  abundant  material  for  business  at  its  annual  meetings  for  many  years 
to  come. 

Another  point  in  the  same  connection  may  be  mentioned,  and  that  is  in  regard  to 
the  official  organ  of  such  an  association.  There  have  been  at  different  times  so  many 
different  entomological  journals  started  and  carried  on  for  a  few  years  only  to  die  out  again. 
*There  are  many  entomologists  who  cannot  afford  to  subscribe  to  more  than  one  journal, 
and  it  might  be  better  if  instead  of  so  many  journals  with  small  circulations  completing 
for  subscriptions  there  were  fewer  in  the  field,  but  those  more  generally  subscribed  to. 

But  lest  I  weary  you  ^th  suggestions  which  may  be  regarded  as  savouring  of  pre- 
sumption in  an  amateur,  I  would  now  invite  your  attention  to  a  rapid  glance  at  a  portion 
of  the  work  which  is  being  carried  on  by  some  of  the  leading  entomologists  of  the  con- 
tinent. While,  as  I  said,  I  prefer  to  leave  to  others  who  are  so  infinitely  better  qualified 
the  task  of  giving  a  review  of  the  insect  depredations  of  the  year,  I  can  hardly  avoid 
referring  somewhat  briefly  to  some  of  those  which  have  attracted  the  widest  attention. 

As  Canadians  we  are  naturally  especially  interested  in  the  work  which  our  own 
official  entomologist  is  engaged  in.  Dr.  Fletcher  is  certainly  untiring  in  his  work,  travel 
ling  about  the  country  from  the  Atlantic  to  the  Pacific  to  attend  meetings  of  farmers,  fruit 
growers  and  dairymen,  for  the  purpose  of  interesting  and  instructing  them  in  the  impor- 
tance of  economic  entomology,  and  in  regard  to  the  economic  value  of  particular  grasses, 
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and  the  people  are  thus  being  brought  to  see  that  the  aim  of  the  experimental  farms  is 
not  the  providing  of  handsome  residences  in  a  charming  locality  for  a  certain  number  of 
scientific  gentlemen,  but  that  there  is  a  very  real  money  value  to  the  agricultural  interests 
of  the  country  in  the  work  and  investigations  which  are  being  carried  on  thera  But 
naturally  from  the  large  sums  annually  devoted  by  the  Central  Government  at  Washing- 
ton and  the  various  States  to  the  prosecution  of  economic  entomology  by  a  large  and 
highly  trained  force  of  entomologists,  the  work  in  that  country  must  necessarily 
oven^adow  what  we  are  doing  in  Canada,  though  I  think  it  is  also  undoubtedly  a  fact 
that  from  our  more  northern  latitude  we  are  much  less  subject  to  insect  depredations  of 
a  devastating  character. 

The  attack  which  in  recent  years  has  caused  the  most  widespread  alarm  on  account 
of  the  serious  nature  of  the  damage  likely  to  result  from  it  is  unquestionably  that  of  the 
San  JoH^  Scale.  This  most  injurious  insect  appeared  in  California  late  in  the  seventies,  was 
brought  east  on  nursery  stock  to  New  Jersey  in  1887  or  1888  and  had  by  1893,  when  its 
presence  in  the  Eastern  States  was  discovered  by  Dr.  Howard,  spread  through  portions  of 
almost  every  one  of  the  Eastern  and  Middle  States  causing  the  death  of  thousands  of  trees 
bsfore  its  presence  became  known.  Naturally  it  soon  became  a  subject  of  discussion  at 
all  meetings  of  agriculturists  and  entomologists  and  has  been  the  subject  of  legislation  by 
sixteen  of  the  States. 

From  this  very  necessary  publicity  it  was  naturally  to  be  expected  that  other  coun- 
tries would  take  alarm  and  endeavor  to  protect  their  agricultural  interests  from  so  great 
a  danger.  The  first  country  to  do  so  was  Germany,  the  German  Emperor  issuing  a  decree 
on  the  5th  February  last  prohibiting  the  importation  of  fruits  and  plants  from  America, 
which  prohibition  was  subsequently  restricted  to  living  plants  and  fresh  fruits  which 
might  be  found  to  be  affected  by  living  scale. 

Following  shortly  after  the  action  of  Germany  came  the  passing  by  our  Canadian 
Parliament  of  the  San  Job^  Scale  Act  on  the  18th  March  last,  by  which  Act  it  was  pro- 
vided that  nursery  stock  should  be  excluded  when  imported  from  such  infected  countries 
as  might  be  designated  by  the  €k)vemor'General  in  Council,  and  the  United  States, 
Australia,  Japan  and  the  Hawaiian  Islands  were  immediately  so  designated,  the  plants 
not  subject  to  the  attack  of  the  Scale  being  exempted  from  the  operation  of  the  Act 

A  month  later  the  Government  of  Austria-Huugary  issued  a  decree  barring  out 
living  plants,  grafts  and  layers,  as  well  as  the  packings  and  coverings,  but  not  excluding 
fruit  except  such  as  might  upon  examination  be  found  to  be  infected.  Following  this  the 
Government  of  the  Netherlands  sent  an  expert  to  the  United  States  to  investigate  and 
report,  and  Sweden  also  sent  an  expert  partly  for  the  purpose  of  making  a  similar  investi- 
gation. 

The  Legislature  of  Ontario  has  passed  a  law  for  the  destruction  of  badly  infested 
trees  and  providing  reasonable  compensation  for  loss  so  incurred,  while  in  the  United 
States  a  bUl  governing  inter  state  commerce  in  nursery  stock  and  providing  for  quarantine 
in  the  principal  ports  of  the  country  was  reported  favourably  upon  by  the  Committee 
on  Agriculture  at  the  last  session  of  Congress  and  will  doubtless  become  law  at  an  early 
date. 

In  this  connection  attention  may  be  directed  to  the  obvious  limitations  of  the  use  of 
natural  enemies  of  insect  pests,  the  attempted  introduction  of  Calif ornian  beetles  into  New 
Jersey  in  the  hope  of  their  multiplying  and  checking  the  San  Josd  scale  having  proved 
a  failure,  as  has  also  the  attempt  to  infect  the  scales  with  a  parasitic  fungus  from 
Florida. 

The  present  year  has  been  an  important  periodical  cicada  year,  the  broods  occurring 
this  year  being  the  brood  XVII.  of  the  Septendecim  race  and  brood  YII.  of  the  Tredecim 
race.  In  this  connection  especial  attention  should  be  called  to  the  very  important  pam- 
fhlet  npon  this  subject  prepared  by  Mr.  C.  L.  Marlatt,  First  Assistant  Entomologist  at 
Washii^gton,  and  issued  as  Bulletin  No.  14  of  the  new  series  of  the  U.  S.  Department  of 
Agrioultura     This  paper  extending  to  148  pages  copiously  illustrated,  is  certainly  the  most 
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important  oontribatioii  which  has  yet  been  mftde  to  onr  knoirledge  of  this  wonderful  mad 
intereating  inseot. 

Last  winter,  the  LegisUtare  of  MauaohoMtto  appropriated  (200,000.00,  the  fall 
amount  asked  for,  to  ooatinae  the  work  of  exterminating  the  Gjpsy  Moth,  and  aa  »  oon- 
■eqnenoe  very  remarkable  progress  has  been  made  in  thia  work  during  the  past  Braaon, 
and  it  now  aeeme  probable  that  if  aimilaily  liberal  appropriations  are  oontinned  for  sev- 
eral years  longer  this  important,  bat  tedioos,  work  will  be  crowned  with  sncceas.  The 
work  of  destroying  the  Brown-tail  Moth  has  also  been  intmsted  to  the  same  force  and  is 
being  carried  on  in  connection  with  the  Qypsy  Moth  work. 

Other  work  in  Economic  Entomology  which  may  be  referred  to  is  the  progreBS  made 
by  the  Division  of  Entomology  at  Washington  in  the  accnmnlation  of  data  concoming 
the  distribntioti  of  injarious  insects  in  the  United  States, 

Mr.  Fergande,  in  furtherance  of  his  investigadona  of  the  Leoaninm  scales  affecting 
the  froit  trees,  spent  the  snmmer  in  Europe  and  collected  large  material. 

In  the  early  spring,  Dr.  Howard  visited  Mexico  to  investigate  the  posaibilities  of 
preventing  the  introduction  of  the  Moreloe  Orange  Frnit  Worm  into  California. 

Mr.  R.  A.  Cooley,  on  assistant  to  Prof.  Fernald,  has  beei.  at  work  upon  the  genas 
Chionaspis  and  has  accumulated  an  enormous  amount  of  material,  and  it  is  anticipated 
that  his  paper,  when  published,  will  give  more  than  twice  the  number  of  species  formerly 
known. 


Pig.  A.  Operation  of  the  finli  oategory.    A  oompoand  pup*  and  ■  oompouDd  moth  of  P.  Oynthia. 

But  while  the  economic  side  of  the  science  is  that  which  is  of  chief  interest  and 
importance  to  the  conmuni^,  I  ocnfees  that  my  own  interests  lie  rather  in  the  direction 
of  the  purely  scientific  side  of  the  subject. 

"IRFrom  this  point  of  view  the  experiments  of  Mr.  Henry  E  Crampion,  Jr.,  of  the 
Department  of  Zoology  of  Colnmbia  University,  are  of  surpuaing  interest. 

Mr.  Orampton,  following  ap  the  experiments  of  Mr.  Q.  Bom  npon  frog  and  toad 
embryos,  determioed  to  try  similar  experiments  in  grattinK  npoa  Lepidoptera  in  the  papal 
period  and  has  obtained  some  traly  marvellaas  resnlU  Mr.  Orampton  selected  the  pupa 
of  the  Urge  Satnr&lans,  Oyntbla,  GeoropEa,  Promethea  and  Polyphemaa  aa  being  the  mnrt 
suitable,  though  he  also  experimented  with  suooees  upon  Vaoessa  Antiopa,  but  hod  no 
BQOoess  in  his  operationt  upon  Danais  Archippos. 
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The  batterfliea  are  not  bo  well  aaited  \o  these  ezperimenta  at  these  Wge  motha, 
partly  becAiue  of  their  atatoB  being  higher  than  thnt  of  the  motha,  and  in  the  case  of  thooe 
which  winter  either  in  the  iMTal  or  imago  state,  the  ohryaalis  period  ia  too  ihorl. 

Naturally,  &ilare  reanlted  ia  a  good  many  cues,  the  average  of  encceaafnl  operationa 
amounting  to  about  ten  per  cent. 


The  operations  were  of  great  variety,  the  anterior  end  of  one  pnpa  being  Joined  to 
the  poaterior  end  of  another  either  of  the  same  or  of  a  different  speoiea,  or  Uiey  were 
joined  in  tandems  or  in  pairs  back  to  back,  while  in  one  oaie  the  tip  of  the  abdomen  of 
one  moth  was  grafted  to  the  npper  side  of  the  abdomen  of  another.  One  pnpa  had  had 
its  head  oat  off  and  was  still  alive  and  the  abdomens  of  some  were  out  off  about  the  mid- 
dle to  see  if  any  regeneration  would  take  place.  No  cases  have  been  saooeeafDl  where 
the  division  has  been  made  longitudinally  through  the  centre  of  the  pnpte,  and  the  nearer 
thia  line  is  approached  the  fewer  there  are  which  ate  sncoeesfnl,  and  oonversely  the  less 
that  is  taken  off  the  more  likely  are  the  subjects  to  survive. 

Hie  modus  operandi  is  to  slice  the  pnp»  with  a  razor  and  effect  the  junotionB  with 
melted  parafiGn.  The  parafGn  rinft  oaunot  be  removed,  as  the  coalesoenoe  is  only  effected 
between  the  interior  portiani,  the  two  portions  of  the  pupa  case  never  uniting.  The 
paraffin  ring  naturally  tends  to  prevent  the  imagos  eroerfpng  and  they  have  to  be  helped 
out  when  they  seem,  from  the  papery  condition  of  the  papa  case,  to  be  ready  for  emer- 
gemoe,  the  case  being  picked  ofE  bit  by  bit. 

In  general,  the  wii^  fail  to  expand  and  as  a  consequence  the  abdomen  remains 
distended  by  the  hanolymph.  In  some  cases  the  wiagB,  or  a  majority  of  them,  expand 
Tcry  well,  one,  perhaps,  being  aborted.  In  the  case  of  a  tandem  junction,  the  anterior 
one  may  enttnd  and  the  pcsCerior  one  not,  la  such  a  case  the  former  had  only  lost  the 
tip  oi  its  abdomen,  while  the  lower  one  had  lost  its  head.  In  oae  case  where  two  portions 
irf  pi^in  were  joined  laterally,  one  eye  in  one  part  had  ooalesoed  with  the  neighbouring 
one  in  the  other  part  to  form  a  common  eye.  As  a  rale,  the  operations  greatly  retarded 
the  development  of  the  specimens. 
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Fig.  G.    Operttton  of  the  third.  oUegory.    Uaited  pupie  and  united  ima^n^i  of  S.  Cecropia 


One  of  the  objects  of  these  ezperimeDta  wm  to  see  what  effect,  if  ftny,  the  nnioni 
would  have  on  the  colonra  of  the  reaalting  maths,  bat  the  remits  were  ratber  negative, 
■s  nothing  very  definite  was  obtained. 


ig.  D.    OperatioD  of  the  third  category.    United  papie  and  united  Imagioei  of  S,  Cecmpia 
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Another  object  was  to  asoertain  i!  it  would  be  possible  to  breed  from  such  monstros- 
es,  bat  though  some  Indiyiduals  had  shown  symptoms  of  desiring  sexual  connection,  no 
dan,  had  ever  taken  place,  and  so  no  eggs  had  been  obtained,  and  as  these  operations 
list  greatly  lower  ihe  vitality  of  the  subjects,  it  seems  very  improbable  that  any 
tempts  at  breeding  from  these  monstrosities  could  ever  be  successful*. 

Another  man  who  is  doing  good  work,  though  in  a  much  less  startling  field,  is  Dr. 
tto  Seifert  of  New  York,  in  his  experiments  with  heat  and  cold  applied  to  the  pupae  of 
itterflies  and  moths,  following  up  the  work  of  Dorfmeister,  Weismann,  Edwards^ 
ttnge,  Merrifield,  Standfuss,  and  Eimer  he  has  made  extensive  experiments  upon  a  con- 
lerable  number  of  species. 

Pyrameis  Atalanta,  which  seems  very  susceptible  to  these  influences,  Papilio 
sterias,  P.  Tumus,  Oolias  Philodice,  Grapta  Interrogationis,  MelitsBa  Phaeton,  Danais 
rchippuB,  Limenitis  Disippus,  Vanessa  Antiopa,  Junonia  Coenia,  Arctia  Arge,  A.  Nais, 
liilosamia  Oynthia,  and  Samia  Cecropia  have  all  been  experimented  upon  with  more  or 
18  success. 

The  operations  were  carried  on  by  means  of  an  incubator  and  an  ice  chest,  the 
mperature  in  the  former  being  maintained  as  nearly  as  possible  at  38^  C.  equal  to  100^ 
.  while  in  the  latter  it  varied  between  4°  0.  and  6^  0.  equal  to  39^  F.  and  43^  F. 

In  summarizing  his  results  Dr.  Seifert  informs  me  that  the  effect  seemed  to  depend 
ore  upon  the  susceptibility  of  the  individual  than  upon  the  length  of  the  exposure  to 
lese  artificial  conditions,  as  in  some  cases  chrysalides  kept  ten  days  on  ice  produced  more 
)errant  forms  than  resulted  from  others  kept  for  thirty  days  on  ice. 

Cold  and  heat  did  not  always  have  opposite  effects  in  some  particulars,  as  for  instance 
imenitis  Disippus  exposed  to  heat  was  deepened  in  colour  along  the  costa  to  the  middle 
;  the  wing,  the  mesial  band  of  secondaries  narrowing  or  being  omitted  altogether, 
ibjected  to  cold  the  colour  was  turned  darker  also  but  in  a  different  way,  the  darker 
»ne  being  chiefly  produced  by  many  black  scales  sJong  the  veins,  and  the  mesial  band  on 
oondaries  being  more  marked. 

While  heat  in  general  tends  to  produce  a  more  marked  or  defined  design,  when 
x)ompanied  by  an  excess  of  moisture  Dr.  Seifert  found  a  tendency  to  almost  destroy  the 
ilour  but  never  to  aflect  the  design. 

Heat  and  cold  were  also  found  to  affect  the  shape  of  the  wings,  in  some  cases  the 
yex  of  primaries  becoming  more  pointed,  while  in  P.  Tumus  and  O.  Interrogationis 
»ld  caused  a  remarkable  development  of  the  scallops  and  dentations  of  the  wings. 

Cold  changed  the  rounded  secondaries  of  Junonia  Coenia  to  a  form  more  elongated 
»wards  the  anal  angle,  while  heat  shapes  the  wings  of  Limenitis  Disippus  nearly  to  * 
lose  of  Danais  Archippus. 

Pyrameis  Atalanta  was  affected  in  the  most  interesting  msuiner  by  cold,  the  red 
■ansverse  band  on  primaries  above  being  broken  up  into  four  spots  while  below  the 
)condaries  are  much  changed  in  appearance,  the  uuff  tone  of  the  lower  two-thirds  of 
le  outer  margin  being  greatly  strengthened  and  spread  inwards,  while  a  violet  bloom 
mda  to  spread  over  the  wing. 

In  Arctia  Arge  the  prominent  black  spots  on  the  abdomen  vanish  entirely  or  are 
lUch  diminished  by  heat,  and  the  black  marks  on  primaries  are  also  reduced. 

By  cold  the  black  spots  on  the  abdomen  are  enlarged,  sometimes  in  the  female  be- 
aming transverse  bands,  while  on  the  secondaries  blackish  streaks  originating  from  the 
ise  spread  outwards  towards  the  margin. 

Dr.  Seifert  also  experimented  upon  eggs  but  could  only  find  that  heat  hastened  de- 
)1opment  while  cold  retarded  it.     Eggs  of  Colias  Philodice  exposed  to  a  temperature  of 

*The  oats  illastrative  of  these  experimentn  have  been  copied  from  thoee  in  "Biological  Lectnrei,'' 
ibliahed  by  Messrs,  Ginn  &  Co.,  of  Boston,  by  the  kind  permission  of  Mr.  Grampton,  who  delivered  the 
,th  lecture  at  the  Marine  Biological  Laboratory  of  Wood's  Holl  in  the  summer  session  of  1897. 
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100^  F.  hatched  in  36  hours,  while  cold  if  not  carried  too  far,  8-10  days,  merely  retarded 
the  hatching,  bat  eggs  of  A.  Luna  exposed  to  cold  for  20  days  were  all  killed. 

The  chief  point  which  Dr.  Seifert  is  seeking  to  elucidate  is  whether  the  variations 
obtained  can  be  transmitted  to  the  offspring  and  become  hereditary.  This  field  of  investi- 
gation, while  much  less  startling  than  that  in  which  Mr.  Crampton  is  working,  certainly 
seems  likely  to  prove  more  fruitful. 

Among  the  most  important  publications  on  the  Lepidoptera  of  North  America  which 
have  appeared  during  Uie  year  must  be  mentioned  Prof.  Femald's  monograph  of  the 
Pterophoridse,  with  its  sixty-two  pages  of  text  and  nine  plates  devoted  altogether  to 
structural  details,  which  work  has  been  accorded  the  highest  praise  by  those  best  able  to 
judge  of  its  merits. 

Mr.  Beutenmiiller  has  laid  us  under  a  further  debt  of  gratitude  by  the  issue  of  his 
"  Descriptive  Catalogue  of  the  Bombycine  Moths  found  within  Fifty  Miles  of  New  Tork 
City,''  which  appeared  last  month.  This  is  on  the  same  plan  as  his  previous  catalogues 
of  Butterflies  and  Sphingidse,  and  extends  to  ninety-six  pages,  with  nine  excellent  plates. 
One  hundred  and  eighty-one  species  are  described,  of  which  ninety-three  are  illustrated, 
but  from  lack  of  space  the  author  had  to  omit  all  generic  descriptions.  At  present  this 
work  is  only  available  to  those  having  access  to  the  "  Bulletin  of  the  Amerian  Museum 
of  Natural  History,''  or  are  so  fortunate  as  to  receive  a  copy  of  the  author's  edition,  but  I 
am  glad  to  be  able  to  announce  that  Mr.  Beutenmiiller,  on  completion  of  the  series,  con- 
templates re-issuing  the  whole  in  book  form,  which  will  then  be  i<enerally  available. 

Mr.  Beutenmiiller,  in  addition  to  carrying  on  this  important  work,  is  also  engaged 
upon  studying  various  genera  of  the  Lepidoptera  with  a  view  to  revision,  and  has 
recently  issued  a  review  of  the  genus  Euchloe  or  Anthocharis,  to  be  followed  later  by 
a  paper  on  Argynnis. 

Dr.  Dyar  has  been  carrying  on  his  important  studies  on  structure,  especially  of 
larvse,  and  is  engaged  in  conjunction  with  Dr.  J.  B  Smith  upon  a  monograph  of 
Acronycta,  and  is  also  at  work  upon  a  new  catalogue  or  check  list  which,  it  is  promised, 
will  render  the  Lepidoptera  scarcely  recognizable  by  those  who  have  accustomed  them- 
selves to  Dr.  Smith's  Check  List  of  1891. 

Dr  Ottolengui  of  New  Tork  has  taken  up  the  Plusia  group  and  has  gathered  speci- 
mens of  nearly,  if  not  quite,  all  the  known  North  American  forms,  and  has  secured  either 
specimens  closely  agreeing  with  all  types  which  he  has  not  been  able  to  see  or,  where  this 
was  impossible,  carefully  executed  colored  figures  of  such  types.  He  is  thus  in  a  position 
to  monograph  the  group,  and  has  discovered  some  extraordinary  errors  which  have  been 
current  for  many  years.  If  I  may  be  pardoned  for  saying  so,  his  work  has  been  carried  on 
*  on  precisely  similar  lines  to  my  study  of  the  Callimorphas  some  years  ago,  namely,  by 
finding  out  first  what  each  author  meant  by  his  description,  fixing  the  types  absolutely, 
and  then  working  from  that  basis,  instead  of  taking  things  for  granted  and  going  by 
guesswork,  and  this,  I  contend,  is  the  only  true  method. 

In  Coleoptera,  as  I  am  informed,  the  illness  and  death  of  Dr.  Horn  has  produced 
almost  a  standstill. 

In  Hymenoptera  valuable  contributions  have  been  made  chiefly  by  Mr.  Ashmead, 
aided  by  Dr.  Howard,  Mr.  Marlatt  and  Dr.  Dyar,  the  latter  in  Tenthrenid  larvse,  and  the 
growth  of  knowledge  in  this  order  has  been  almost  phenomenal,  while  Dr.  Smith  has 
been  engaged  in  most  interesting  work  on  the  underground  forms,  the  Digging  Bees,  by 
means  of  the  plaster  cast  method. 

In  Diptera  the  works  of  Messrs,  Coquillett  and  Johnson,  especially  the  very 
important  "  Revision  of  the  Tachinidsd  "  by  the  former,  have  added  much  to  our  know- 
ledge, and  it  is  encouraging  to  note  the  increase  in  the  number  of  students  in  this  order. 

In  Orthoptera  the  event  of  chief  interest  has  been  the  issue  of  Dr.  Scudder's  most 
important  '*  Revision  of  the  Melanopli,"  a  work  which  must  have  involved  an  immense 
amount  of  labor  and  research,  extending  as  it  does  to  over  400  pages,  and  illustrated  by 
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twenty-six  platea.  In  connection  with  this  order  attention  may  be  called  to  the  interesting 
difloovery  that  the  large  Mantid,  Tenodera  Sinensis,  Saossure,  from  China  and  Japan,  has 
been  introduced  into  the  United  States  and  has  been  breeding  for  at  least  three  years  in 
the  yicinity  of  Philadelphia. 

In  regard  to  Hemiptera,  I  have  already  referred  at  some  length  to  the  San  Jos^ 
Scale  and  the  work  in,  connection  therewith,  but  mention  shoald  also  be  made  of  Prof. 
Oockerell's  pamphlet  on  the  other  scale  insects  closely  allied  to  the  San  Jos^  Scale  and 
liable  to  be  confounded  with  it. 

The  completion  early  last  year  of  Mr.  W.  H.  Edwards's  magnificent  work  on  the 
Batterflies  of  North  America,  which  was  undertaken  in  1868,  caused  something  like  a 
pang  to  those  who  for  so  many  years  had  been  receiving  as  they  appeared  the  successive 
parts  of  this  splendid  work,  and  the  hope  has  been  expressed  on  many  sides  that  the 
talented  author  might  be  willing  to  undertake  the  issue  of  a  supplementary  volume  of, 
say,  twenty-five  plates,  for  which  he  has  ample  materials,  provided  one  hundred  sub- 
scribers at  $1.00  per  plate  could  be  secured. 

But  if  the  closing  of  Mr.  Edwards's  labors  produced  a  temporary  lull  in  the  issue  of 
beautiful  illustrations  of  our  North  American  butterflies,  we  are  now  about  to  see  issued 
a  work  which  is  surely  destined  to  popularize  the  study  oJf  the  Lepidoptera  on  this  contin- 
ent if  anything  can. 

Dr.  Holland,  the  talented  Chancellor  of  the  Western  University  of  PAnnsylvania, 
who  has  amassed  an  enormous  collection  of  Lepidoptera,  including  that  of  Mr.  Edwards 
with  all  that  author's  types,  has  undertaken  the  publication  of  a  large  edition  of  a 
popular  book  on  the  North  American  butterflies,  to  be  called  "The  Butterfly  Book, 
A  Popular  Guide  to  a  Knowledge  of  the  Butterflies  of  North  America,"  and  has 
authorized  me  to  make  the  following  announcement  in  regard  to  it : 

It  will  be  broufi^ht  out,  probably  about  the  end  of  November,  by  the  Doubleday  k 
McClure  Co.  of  New  York,*  and  will  be  illustrated  by  forty-eight  coloured  plates 
done  by  the  same  system  of  photographic  reproduction  and  printing  which  has  become 
so  familiar  through  the  publication  on  Bird-i  issued  monthly  by  the  Nature  Study 
Publishing  Co.  of  Chicago  and  Netr  York.  These  plates  will  represent  526  species  of 
diurnal  lepidoptera,  in  many  cases  giving  both  the  upper  and  under  sides  of  the  insect. 
The  figures  are,  in  the  main^  taken  from  the  type  specimens  contained  in  the  Edwards 
collection,  and  many  of  the  species  are  represented  for  the  first  time,  havinff  never 
previously  been  figured.  In  addition  to  the  representations  given  of  the  imago.  Dr. 
Scudder  has  most  kindly  granted  permission  to  reproduce  the  plates  contained  in  his 
Butterflies  of  New  England  in  which  the  early  stages  of  these  insects  are  represented. 
There  are,  furthermore,  to  be  about  200  cuts  in  the  text,  representing  anatomical 
details  of  structure  which  are  useful  in  the  determination  of  genera.  A  cat  repre- 
senting the  neuration  of  each  genus  is  given,  and  in  some  cases  additional  cuts  showing 
the  subgeneric  forms.  Brief  descriptions  of  the  imago,  egg,  caterpillar  and  chrysalis, 
when  the  latter  are  known,  are  given  in  the  text.  Interlarded  in  the  somewhat  dry 
technical  details  are  extracts  from  tho  writings  of  other  authors,  which  are  calculated 
to  interest  the  general  reader,  and  quotations  amusing  and  pathetic,  gathered  from 
out  of  the  mass  of  butterfly  lore. 

All  this  is  to  be  put  before  the  American  and  Canadian  public  in  good  binding 
for  the  sum  of  $3.00,  but  it  will  be  necessary  to  sell  7,000  copies  of  the  book,  unless 
a  monetary  lov  is  to  result,  but  surely  among  the  70,000,000  of  the  United  States 
and  the  5,000,000  of  Canada  there  should  be  no  difficulty  in  disposing  of  7,000  oopies 
of  such  a  book  at  such  a  price. 

A  fair  idea  of  the  character  of  the  plates  can  be  obtained  from  the  rough  proofs 
which  Dr.  Holland  has  sent  to  be  shown  at  this  meeting. 

A  Cknadian  edition  has  been  published  by  Mr.  WUliam  Briggs,  29^  Biohmond  St.  West,  Tbronto. 
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MK117  joKn  Kgo,  probftbl;  ftbont  1856  or  1867,  the  Cftbboge  BatterSy,  Pwrw  rapa 
(Vig.  3),  wM  introdnoed  ftboat  QaebAc.  and  posriblj  klao  again  about  1891,  nnce  whicli 
tiine  it  has  apread  weatward  and  aonthward  until  it  now  ezteoda  hom  tbe  Atljuitio  to  the 
Facifio  and  nearly  to  the  QnU  of  Mexico,  even  its 
nnmerooB  parantes  not  being  able  to  entirely  pre- 
vent ita  ravages.     The  Codling  Moth,    Carpoeapta 
pomomUot  waa  in  all  probabilitj  first   introdnced 
into  the  United  States,  bnt  Canada  has  a>  yon  all 
know  sustained  her  full  chare  of  iojory  from  ita 
lavagee.  Theae  two  speoiea  have  been  bronght  to  oar 
ahores  from  the  mother  coontry,  and  thej  are  by  no 
meana  the  only  onea  that  have  been  introdnced  from 

Enrope  or  Palnarctic  regions,  and,  I  fear,   diose  „.     _ 

that  we  now  have  with  na  will  not  be  the  last  to  "' 

oome  thia  way.  The  latest  and  moat  seriooa  introduction  of  all,  the  San  Joae  scale, 
Aspidiotua  pemidomt,  is  in  all  probabiiity  another  oontribation  from  the  Palsetnitie 
ration,  as  I  have  been  able  to  prove  almost  conclusively  that  il  oame  to  ua  from  Japan, 
and  we  therefore  leceived  it  &om  the  west  instead  of  che  eaat.  Becent  experiences  are 
amply  sufficient  to  show  that  it  will  destroy  the  orchards  of  Canada  as  well  aa  thoae  of 
the  United  Statea,  within  whose  domains  it  first  made  ita  unwelcome  appearance. 

The  forgoing  itluatrationa  will  certainly  be  anfficient  to  oonvinoe  anyone  that  we 
cannot  by  simple  Legislative  or  Parliamentary  enactment  erect  a  Chinese  wall,  so  to 
speak,  tlutt  shall  keep  Canadian  insects,  whether  native  or  introduced  from  making  their 
way  into  the  United  Statea,  or  similar  speoiea  escaping  from  the  tatter  into  Canada.  We 
in  the  United  Statea  are  more  likely  to  import  more  insect  pests  than  yon,  and,  owing  to 
our  gec^raphioal  situation,  will  suffer  most  from  their  depredati<»iB,  but,  put  the  matter 
•a  we  will,  we  are  much  in  the  poaition  of  a  large  family  threatened  with  an  attack  ol 
some  oontagiooB  disease ;  if  one  member  contracts  it  all  will  be  alike  exposed,  and  to 
attempt  prevention  by  individual  isolation,  will  result  in  no  end  of  trouble  and  aggrava- 
tion withont  accomplishing  the  ead  desired,  precisely  as  we  have  found  our  State  laws  to 
do.  What  we  need,  primarily,  is  an  international  quarantine  measure  that  shall  apply 
uniformly  to  all  North  America.  A  judioions,  properly  enforced  measure  that  shall 
mean  thp  same  from  the  month  of  the  St.  Lawrence  to  the  mouth  of  the  Rio  Orande,  and 
from  there  to  Vancouver  or  the  month  of  the  Yukon,  and  as  far  beyond  as  is  tbond 
necessary.  It  is  all  very  well  for  yonr  Canadian  law-makers  to  say  that  it  n  none  of 
Oanada'a  affair  what  is  done'in  the  United  Statee,  and  onr  politicians  will  make  the  aame 
plea,  bnt  we  who  are  continually  dealing  with  these  problems  o(  nature  know  better  ! 
We  know  that  there  is  a  power  higher  than  that  of  our  oOmbined  nations,  that  rules 
theae  natural  elements,  which  power  we  cannot  control,  bat,  may  oft'times  utilise  to  our 
advantage.  International  entomology  and  international  insect  legislation  are  matten 
that  we  are  being  confronted  with  for  the  first  time — matters  of  the  future  rather  than 
of  the  paat — bnt  the  next  centnry  will  see  them  bronght  to  tbe  front.  There  will  arise 
important  qneationa  which  must  be  settled  calmly,  judioiously  and  justly,  and  entomo- 
k^iats  must  be  ready  to  advise  and  counsel  in  these  matters.  The  Entomological  Society 
of  Ontario  ought  and  will  have  ita  inflaence  in  solving  these  international  problems,  aa 
these  oome  np  one  after  another  for  solntion  and  in  accordance  with  nature's  unyielding 
laws.  I  look  for  the  time  to  come,  and  in  the  comparatively  near  fntore,  when  theae 
matters  will  become  far  more  important  £actora  in  international  law  than  they  are  at  pre- 
•ent,  aa,  indeed  it  seems  impossible  that  the  sitoation  can  be  otherwise. 

If  we  look  about  over  the  world  at  the  present  time,  we  find  Cape  Colony  prohibit- 
ing the  importation  of  all  American  nursery  stock,  whether  from  the  United  States  or 
Ouada.  Several  Eniopean  natdona  have  gone  even  farther  and  attempted  to  prohibit 
American  green  fruits  from  being  brought  within  their  respective  domains.  Queensland 
quarantjnea  against  Hew  Zealand,  Sonui  Australia  against  New  South  Wales,  and  Tas- 
manian  fruit  is  condemned  and  destroyed  in  Uelbonme;  BrittahOolnmbiadeatroya  infested 
Iroit  from  the  United  Statea  as  well  aa  from  other  parts  of  British  America,  while 
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Ouiftda  prohibits  the  importation  of  nursery  stock  from  the  United  States ;  at  the  same 
time  several  of  these  States  have  enacted  laws  which  enforced  to  the  letter  would  be- 
come quite  prohibitory  in  their  effects.  The  most  of  this  trouble  has  come  from  the 
appearance  of  that  pernicious  little  pest  the  San  Jose  Scale,  Aspidiotus  pemiciosiMf  which 
we,  in  all  probability,  first  received  from  the  west. 

Now,  this  method  of  dealing  with  the  problem  of  insect  control  cannot  be  said  to  be 
all  wrong,  as  some  of  it  is  quite  necessary  and  proper,  but  there  is  certainly  a  great  deal 
of  misdirected  effort  being  put  forth  and  commerce  is  suffering  therefrom  to  a  consider- 
able extent.  It  is  the  beginning  of  insert  legislation,  and  first  attempts  at  anything  are 
usually  more  or  less  crude  and  capable  of  improvement.  It  is  all  right  for  Oape  Colony 
to  protect  her  growing  fruit  interests  by  keeping  certain  fruit  pests  out  of  South  Africa, 
by  prohibiting  the  importation  of  nursery  stock,  liable  to  infection,  and  keeping  these 
Acts  in  force  until  such  time  as  the  pests  have  either  become  exterminated  or  some  method 
discovered  whereby  the  nursery  stock  can  be  effectually  disinfected  Guid  rendered  safe.  If 
the  Australasian  Oolonies  had,  years  ago,  united  on  a  uniform  code  that  would  apply  to 
all  ports  alike  and  admitted  nursery  stock  and  green  fruits  after  an  examination  and  dis- 
infection, as  has  b^en  done  at  the  port  of  San  Francisco,  California,  during  the  last 
few  years,  they  would  not  now  be  contending  against  each  other.  If  we  in  America  had 
taken  similar  steps  in  the  matter  of  insect  legislation  fifty  years  ago,  we  would  in  all 
probability  have  escaped  much  of  the  insect  depredations  of  the  preaent^  as  the  major 
part  of  our  seriously  injurious  species  in  this  country  are  of  foreign  origin. 

It  is  of  course,  too  late,  now,  to  prevent  what  has  already  been  done,  but  it  is  not 
too  late  to  take  measures  to  prevent  further  importations  from  both  east  Guad  west.  In 
our  efforts  to  suppress  the  insect  pests  that  we  already  have  with  us,  we  are  overlooking 
the  greater  problem  of  prevention  of  future  similar  introductions.  We  are  laying  alto- 
gether too  much  stress  upon  individual  effort,  as  put  forth  by  States,  Oolonies  or  Pro- 
vinces against  each  other,  and  entirely  losing  sight  of  the  international  aspects  of  the 
problem.  We  cannot  seem  to  diabuse  our  minds  of  the  idea  that  political  lines  have 
something  to  do  with  the  management  of  these  natural  organisms,  and  cannot  apparently 
grasp  the  idea  that  natural  barriers  may  be  utilized  by  one  or  more  nations  acting  in 
unity,  and  for  the  direct  benefit  of  all  thus  acting.  Sometime  in  the  future,  though 
neither  you  nor  I  may  live  to  see  it  come  to  pass,  these  arbitrary,  imaginary  lines  will,  in 
problems  of  this  sort,  be  lost  sight  of,  and  there  will  appear  in  their  stead  lines  of  another 
sort,  far  less  imaginary  and  more  natural,  and  these  will  encompass  not  one  nation  alone, 
but  one  or  many  as  the  case  may  be.  We  shall  then  designate  these  areas  by  a  term  now 
unknown,  except  to  scientific  ears,  viz.,  Zoogeographical  Regions,  and  while  these  may 
vary  somewhat  from  the  outlines  laid  down  by  Wallace,  in  his  '*  Geographical  Distribu- 
tion of  Animals,"  yet  they  will  probably  cover  much  the  same  areas  as  there  indicated. 
There  will  probably  continue  to  occur  cases  like  that  of  the  Colorado  Potato  Beetle,  where 
a  species  may  spread  from  one  section  of  a  Zoogeographical  Region  over,  and  become 
destructive  in,  many  portions  of  the  remainder,  yet  these  phenomena  are  likely  to  occur 
but  rarely.  We  may  learn  that  the  Almighty  can  make  a  better  barrier,  over  or  around 
which  insects  cannot  make  their  way,  than  the  wisest  of  men  or  the  mightiest  of  nations. 
There  are  phenomena  connected  with  the  geographical  distribution  of  insects  for  which 
we  cannot,  with  our  present  knowledge,  account.  There  are  boundaries  beyond  which 
certain  species  do  not  make  their  way,  though  to  the  human  eye  and  mind  Uiere  are  no 
obstructions  in  the  way  of  their  doing  so.  The  science  of  applied  entomology  is  yet  in 
its  infancy,  and  we  have  very  much  to  learn  even  of  our  most  common  species  of  insects, 
but  we  can  even  now  see  the  unnatural  and  impractical  methods. that  we  are  trying  to 
apply  toward  their  control,  as  between  one  portion  of  the  world  and  another.  We  try 
to  6rect  legal  barriers  where  none  exist  in  nature,  and  ignore  those  which  nature  has  pro- 
vided. All  of  this,  of  oourse,  applies  to  protection  from  future  importations,  and  iiot  to 
iuch  as  have  already  gained  a  foothold,  these  last  being  beyond  the  scope  of  my  paper,  as 
I  have  restricted  it,  and  the  management  of  these  will  depend  largely  up^ilie  energy  and 
care  of  the  people  inhabiting  the  territory  over  which  such  species  mnow  distributed. 
There  isi  however,  a  very  important  phase  of  the  problem  of  ooopcdMng  these  pests, 
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this  natural  enemy,  one  of  the  Ooccinellidee,  has  been  aent  wherever  the  Orange  Scale  has 
been  introduced  and  the  effect  has  been  the  same  as  in  this  country.  All  of  this  has  been 
an  object  lesson  in  the  application  of  Nature's  forces  in  overcoming  the  evil  results  of  man's 
influences  in  the  artificial  diffusion  of  destructive  insects.  In  North  America  and  also  in 
Australasia,  men  are  at  present  vnrestling  with  another  important  pest,  allied  to  the 
Orange  Scale,  and  introduced  into  Oalifomia  many  years  ago,  but  in  this  case  probably 
from  Japan.  I  refer  again  to  the  San  Joc^  Scale,  Aspidiotua  pemicionut  which  has,  with 
us,  spreskd  over  a  vast  range  of  country  and  already  caused  great  losses.  From  all  that 
I  have  been  able  to  learn  by  observation  of  this  pest,  both  in  the  orchards  of  the  United 
States  and  on  nursery  stock  immediately  on  its  arrival  from  Japan,  and  also  from  the 
writings  of  others,  it  would  appear  that  the  natural  enemies  of  this  pest  have  been  left 
in  .their  native  homes.  Probably,  as  with  the  Orange  Scale,  these  are  Oocciuellids  whose 
habits  are  such  that  it  would  be  impossible  to  get  them  in  connection  with  their  hosts 
at  the  time  when  the  trees  are  packed  for  shipment  to  this  country,  as  this  is  done  at 
the  season  of  the  year  when  these  insects  have  finished  their  development  and  abandoned 
the  trees,  if  not  wholly,  remaining  only  in  the  adult  state  and  would  promptly  desert  the 
trees  on  being  disturbed.  If  there  had  been  important  internal  or  fungous  enemies  we 
should  certainly  have  gotten  these  with  the  host  insect  long  ago.  Now,  it  would  certainly 
seem  that  in  the  introduction  of  Aspidiotus  and  its  suppression  we  have  a  problem  in 
applied  international  entomology,  precisely  like  that  presented  by  Icerya,  and  it  would  as 
certainly  appear  that,  with  our  pa^t  experience,  the  very  course  of  all  others  to  pursue 
would  be  to  learn  what  the  natural  enemies  of  this  insect  are  in  its  native  home  and  then 
introduce  these  as  promptly  and  diffusa  them  as  widely  as  possible,  not  only  in  one 
state  or  province,  not  in  the  United  States  or  British  America  alone,  but  in  North 
America  *  It  is  Americanv  that  are  sufferiog  from  the  ravages  of  this  pest,  where  they 
are  located,  geographically  or  politically,  does  not  matter  in  the  least.  International 
boundary  lines  cut  no  figure  in  this  problem  whatever,  and  have  no  more  influence  on 
these  natural  objects  than  they  have  on  the  winds.  We  should  seek  to  introduce  living 
organisms  from  the  Palsearctic  Life  Region  into  the  Nearctic  Life  Region,  no  matter 
what  or  how  many  nations  may  lay  claim  to  the  territory  of  either  one  or  both  of  these 
regions.  What  we  are  really  trying  to  do  is  to  help  natural  selection  to  keep  pace  with 
artificial  selection,  and,  if  we  accomplish  anything  in  this  direction,  it  will  be  by  aiding 
nature  and  not  in  any  sense  by  attempting  to  circumscribe  her  by  imaginary  lines  of 
separation  which  have  no  existence  in  fact. 

Now,  lest  I  be  misunderstood,  let  me  say  that  true  naturalists  can  only  exist  among 
loyal  men  and  women.  We  must,  all  of  us,  be  true  to  the  nation  that  protects  us  by  its 
wise  and  judicious  legislation.  Science  stands  for  truth  and  rifl[ht  and  honesty,  and,  for 
Uiis  very  reason  we  must  stop  whenever  and  wherever  these  national  lines  cease  to  repre* 
sent  the  truth,  and  be  guided  by  others.  In  matters  political,  we  must  respect  political 
lines,  but  in  dealing  with  natural  phenomena,  we  must  abandon  these  and  be  guided  hf 
such  as  have  been  laid  down  by  the  hand  of  the  Oceator,  who  outranks  either  Queen^ 
President  or  any  other  human  potentate,  Therefore,  we  must  lose  si^ht  of  national 
boundary  lines  and  unite  upon  those  laid  down  by  nature.  Here,  in  North  America^ 
there  should  be  the  closest  relations  between  the  United  States  Department  of  Agricul- 
ture and  similar  Departments  of  the  various  Provinces  of  British  America,  and  absolute 
unity  of  action  wherever  this  is  possible  This  quarantining  of  one  State,  Province  or 
Nation  against  another  may  possibly  do  in  cases  of  isolation,  like  New  Zealand  or  Ouba, 
or  as  applied  to  some  of  the  ilia  that  we  already  have  with  us,  but  this  sort  of  work  will 
never  protect  in  the  sense  that  a  combination  certainly  would,  if  we  were  to  throw  aside 


*NoTK — Since  the  above  wao  written  I  have  received  the  following  from  the  Rev.  H.  Loomis,  of  Yoko- 
hama, Japan,  which  will  be  of  interest)  in  connection  witti  this  paper.  '*I  see  in  the  Canadian  EntomolO' 
giftt  for  July,  an  article  in  which  you  recommend  that  some  one  be  sent  to  Japan  to  make  a  study  of  th« 
•nemies  of  the  San  Joe^  Scale.  I  think  it  a  most  excellent  suKgestion.  ^  There  are  many  varieties  of  Lady 
Beetles  here,  and  I  am  quite  sure  that  it  is  due  to  them  that  the  Scale  is  not  irore  injurious  in  Japan.  I 
am  strengthened  in  this  opinion  because  the  Gypsy  Moth  is  found  all  over  Japan,  aod  yet  it  is  not 
especially  harmful.  This  is  entirely  due  to  a  para*^ite  that  feeds  upon  the  larvs  so  universally  as  to  pre- 
Tent  its  rapid  increase.  I  have  watched  the  results  with  great  interest  and  would  recommend  that  both 
iniects  be  made  a  matter  of  careful  study." 
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arbitrary  lines  and  unite  on  others  laid  down  by  nature.  This  is  a  phase  of  international 
entomology  that  will  sooner  or  later  be  thrust  upon  us  by  the  necessities  of  international 
oommeroe  in  articles  that  harbor  iDJarioos  insecta  We  mast  have  broader  measures  of 
protection  than  we  have  had  in  the  past  We  must  take  necessary  precautions  against 
the  introduction  of  injurious  species,  and,  after  the  most  thorough  and  searching  investi- 
gations, introduce  the  beneficial  species.  In  all  of  these  matters,  Canada  and  the  United 
States  are  one,  and,  this  being  true,  there  must  be  no  lines  of  separation  between  the 
entomologists  of  these  two  countries.  We  must  work  together,  shoulder  to  shoulder,  and 
God  speed  the  day  when  we  shall  do  this,  to  even  a  greater  degree  that  we  are  now  doing  I 
The  coming  century  will  be  fraught  with  work  for  the  entomologist,  and  his  loyalty  to 
his  country  will  be  best  shown  by  his  careful,  conscientious  labors. 


On  concluding  the  reading  of  this  paper  Dr.  Fletcher  said  that  he  thought  it  was 
one  of  unusual  importance  and  particularly  so  just  at  the  present  time  when  such  great 
efforts  were  being  made  to  prevent  the  spread  of  the  San  «f ose  Scale,  a  danger  the  magni- 
tude of  which  was  by  no  means  appreciated  by  the  fruit  growers  and  fruit  consumers  of 
the  Dominion.  It  was,  too,  eminently  proper  that  the  subject  should  be  introduced  by 
the  writer  of  the  pages  which  he  had  had  the  honour  of  reading  to  the  meeting,  for  few 
people  had  done  so  much  to  present  the  subject  to  the  pubUc  of  America  as  Prof.  Webster. 
It  was  well  pointed  out  that  the  political  limits  of  the  two  great  countries  mentioned  were 
not  recognized  by  the  natural  denizens  of  the  faunal  and  floral  zones  which  we  had  as 
naturaliBts  to  study,  although  by  accident  owing  to  the  great  lakes  this  was  somewhat  the 
case.  International  economic  entomology  was  only  in  its  infancy,  but  it  was  being  rapidly 
aoknowledged  at  its  right  value  of  importance  owing  to  the  vast  interests  at  stake.  Dr. 
Howard,  in  his  letter  regretting  that  he  could  not  be  with  us  to-day,  had  been  good  enough 
to  say  that  he  considered  the  relations  existing  between  the  entomologists  of  the  Dominion 
and  of  the  United  States  to  be  of  an  ideal  nature.  The  speaker  felt  sure  that  all  present 
would  agree  with  him  that  this  was  actually  the  case,  and  further,  that  this  happy  state 
of  affairs  was  largely  due  to  the  constant  and  unfailing  courtesy  of  Dr.  Howard  himself 
and  his  assistants  at  Washington,  too  numerous  to  mention  now  by  name  separately,  but 
well  known  to  every  student  who  required  help  with  regard  to  any  special  family  of  insects; 
to  such  men  as  the  late  Drs.  Riley  and  Lintner,  to  Professors  Webster,  J.  B.  Smith, 
Oomstock,  Slingerland,  Hopkinp,  Alwood,  Johnson,  Cockerell,  Femald,  and  many,  many 
others  who  were  not  only  always  ready  to  help,  but  had  in  the  past  frequently  helped  with 
most  valuable  papers  published  in  our  reports  and  in  the  Canadian  Entomologist  In  his 
official  position  he  was  brought  frequently  into  contact  with  these  gentlemen  and  found 
invariably  the  utmost  kindness  and  ready  assistance.  Last  spring  he  had  by  invitation 
takeni  part  in  a  conference  of  economic  entomologists,  fruit  growers  and  nureery  men  held 
at  Washington,  for  the  purpose  of  laying  before  Congress  the  advisability  of  passing 
legislation  for  the  suppression  of  the  San  Jose  Scale.  A  committee  waited  upon  the  Con- 
gressional Agricultural  Committee  and  explained  the  wishes  of  the  conference  and  a 
favourable  report  was  made  by  the  Agricultural  Committee  to  Congress.  Legislation 
would  undoubtedly  have  been  enacted  almost  identical  with  our  federal  San  Jose  Scale 
Act  but  for  the  unfortunate  outbreak  of  the  Spanish- American  War — Canada  however 
had  done  her  part  and  Dr.  Fletcher  believed  thit  this  law  was  a  most  useful  provision. 
The  Minister  of  Agriculture  had  considered  the  matter  most  carefully  and  the  present 
popular  measure  was  due  to  the  minister's  careful  enquiries  and  legislative  skill.  The 
Hon.  John  Dry  den  had  also  put  forth  strenuous  efforts  for  the  protection  of  the  fruit 
interests  of  the  Province  of  Ontario.  Too  much  could  not  be  said  of  the  excellent  work 
of  Mr.  W.  M.  Orr  the  Superintendent  of  Spraying  and  of  Mr.  G.  E.  Fisher  who  had 
pushed  most  energetically  and  tactfully  the  inspection  of  orchards  for  the  San  Jose  Scale  ^ 

Dr.  Fletcher  congratulated  the  members  of  the  Montreal  Branch  on  the  splendid  work 
they  were  doing;  he  paid  a  well  merited  tribute  to  the  persistent  work  which  Mr.  Lyman 
the  president  bad  been  doing  during  many  years  and  characterized  the  many  papers  which 
had  appeared  from  his  pen  as  being  prepared  with  the  greatest  care  as  to  detail,  complete- 
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11688  u  to  reaeftroh,  and  richne88  a8  to  scientific  facts  they  contained;  hia  example  had  dona 
mach  to  atimnlate  the  other  membera  of  the  Branch  to  continne  the  good  work  they  were 
doing  for  the  Science  of  Entomology,  particalar  attention  being  drawn  to  aome  of  the 
collections  exhibited  at  the  present  meeting,  as  those  of  Mr.  Dwight  Brainerd,  who  had 

{repared  seme  beautiful  cases  illustrating  the  life-histories  of  several  speoiee  of  inseoti^  d 
Ir.  A.  F.  Winn,  Mr.  Dunlop,  Mr.  Williams  and  Mr.  Norris,  all  of  which  contained  many 
specimens  of  great  interest.  In  conclusion  the  speaker  begged  to  move  a  hearty  vote  ol 
thanks  to  Professor  Webster  for  his  suggestive,  timely  and  valuable  paper. 

This  being  seconded  by  Rev.  Dr.  Fyles,  was  carried  unanimously. 


NOTES  on  PAPILIO  BREVICAUDA,  SAUNDERS. 

Bt  a.  F.  Winn,  Montreal. 

This  species  is  either  extending  its  habitat  or  has  always  had  a  wider  range  than 
credited  to  it,  for  I  can  now  record  its  occurrence  at  Kamouraska,  Que.,  a  village  on  the 
eouth  shore  of  the  St.  Lawrence  about  85  miles  below  Quebec.  (Lat  47^  33'  N.) 

Its  locality  as  given  in  Scudder's  Butterflies  is  "  Newfoundland  and  the  shores  and 
islands  of  the  Gulf  of  St.  Lawrence  both  north  and  west,''  but  I  think  Perc^  (Gaspe  Co.) 
is  the  only  recorded  place  on  the  south  coast. 

In  July,  1889,  a  specimen  was  sent  to  me  from  Bic  (Rimouski  Oo.)  and  arrived  in  a 
battered  condition,  but  during  the  many  seasons  that  I  have  spent  my  fortnight's  vaoa- 
'tion  at  Metis,  about  30  miles  further  down,  I  have  never  seen  the  butterfly  on  the  wing. 

Rev.  Dr.  Fyles  stated  that  a  specimen  had  been  taken  last  summer  on  the  Island  of 
Orleans,  P.  Q.,  by  Mrs.  Turner,  of  the  Quebec  Branch. 

In  1896  I  had  not  made  up  my  mind  where  to  spend  my  holidays  and  wrote  Mr.  L. 
Reford  at  Metis,  asking  him  whether  he  was  finding  any  good  specimens  and  whether 
there  was  any  hotel  accommodation.  He  replied  Uiat  he  had  taken  a  number  of  good 
things,  among  others  a  Papilio  larva,  and  that  there  were  plenty  more  to  be  found  on  a 
beach  plant  resembling  celery. 

I  left  for  Metis  on  August  16  th  and  found  on  my  arrival  that  most  of  the  larvae 
were  nearly  full  grown,  but  a  few  were  in  their  third  stage.  Some  that  Mr.  Reford  had 
in  his  house  were  just  entering  the  chrysalis  stage.  We  boxed  all  the  mature  larvae  we 
could  find  and  left  the  younger  ones  to  feed  on  the  archangelica  plants  during  our  stay, 
and  before  starting  home  gaUiered  all  we  could  find  along  with  a  supply  of  growing  plants 
in  tomato  tins.  The  plants  stood  the  journey  well  and  grew  nicely  in  the  garden  and  we 
had  no  difficulty  in  getting  all  the  larvae  into  chrysalis,  but  neither  of  us  was  sucoearfnl 
in  breeding  a  butterfly.  All  of  my  chrysalids  were  attacked  by  the  parasite,  which  des- 
troys so  many  P.  asterias  chrysalids — Trogus  exesorius. 

Thinking  the  species  might  be  different  I  sent  a  specimen  to  Mr.  Harrington  of 
Ottawa,  who  has  kindly  determined  it  as  the  dark  form  of  T.  exesorius. 

From  larvae  obtained  the  following  year  (1897)  Mr.  Reford  managed  to  get  one  fine 
imago,  which  hatched  in  midwinter. 

During  the  past  summer  I  spent  my  vacation  at  Kamouraska,  arriving  there  on  Aog- 
uet  13th  and  remaining  until  the  28th,  spending  part  of  13th  with  Dr.  Fyles  at  Levis. 
Un  the  morning  of  the  14th  while  walking  along  the  beach  I  noticed  some  rocks  of  the 
same  slate  formation  that  we  had  found  the  food  plant  of  brevieaiula  among  at  Metis  and 
after  a  few  moments  was  pleased  to  find  two  or  three  pUnts  but  could  find  no  larvae.  A 
few  yards  further  on,  however,  there  were  a  number  of  plants  and  on  them  several  larvae 
in  their  second  stage,  some  in  the  first  and  some  eggs. 
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The  eggs  are  pale  yellow,  smooth  and  spherical  except  that  the  base  is  considerably 
flattened,  and  are  attached  mostly  to  the  upper  sarface  of  the  leaves,  but  sometimes  to 
the  lower  side  and  on  the  stem  and  a  few  were  on  surrounding  objects  including  a  stick 
which  lay  across  the  rocks  and  on  the  rock  itself. 

Before  hatching  the  egg  becomes  slate  color.  The  larva  has  already  been  described 
and  is  so  like  P.  asterias  in  all  its  stages  that  I  could  observe  no  points  by  which  the  two- 
species  could  be  distinguiUied. 

I  sent  some  larvae  to  Dr.  Fyles  at  Levis  and  some  eggs  to  Mr.  Brainerd  of  Montreal, 
keeping  a  few  eggs  myself,  and  of  these  the  first  hatched  August  1 5th  and  the  first  chrys> 
alia  was  formed  Augast  31st,  making  a  larval  period  of  16  days — a  remarkably  short  one, 
as  Scudder  observes,  for  such  a  high  latitude.  A  number  of  larvae  and  eggs  were  found 
during  the  whole  of  my  stay  and  when  I  examined  the  plants  for  the  last  time  on  the 
28th  the  full  grown  larvae  were  crawling  over  newly  laid  eggs,  and  larvae  of  all  sisea 
were  side  by  side. 

The  first  butterfly  I  saw  was  on  the  afternoon  of  the  14th,  a  little  way  back  from  the 
shore,  but  I  afterwards  found  that  the  foodplant  grew  in  a  ditch  in  the  same  field.  I 
fidled  to  capture  this  female,  and  saw  no  more  until  the  following  Sunday  (21st)  when  a 
party  of  us  went  to  Tache's  Point,  a  rocky  promentary  covered  with  trees,  about  a  quarter 
of  a  mile  north  of  the  church.  Several  broken  males  were  caught,  but  not  having  my 
net  I  could  not  catch  the  few  that  were  in  good  condition.  After  lunch  I  returned  with 
my  net  and  caught  one  male  in  fair  condition,  and  a  number  that  were  otherwise.  On  the 
22nd  I  took  a  run  on  my  bicycle  along  the  main  road  towards  Riviere  du  Loup,  and  got 
off  at  the  bridge  crossing  the  St.  Paschel  river,  and  followed  the  dyke,  which  the  farmers 
have  built  to  keep  the  sea  out  of  their  fields,  and  along  the  dyke  the  Archangelica  grows 
in  profusion.  Eggs  and  larvae  were  plentiful,  but  in  no  case  more  than  four  larvae  on  one 
plant  I  put  my  net  together  and  waited  for  butterflies,  but  a  strong  wind  was  blowing 
which  almost  made  me  give  up  for  the  day,  when  a  female  fluttered  through  the  fields, 
stopping  to  lay  an  egg  here  and  there.  I  saw  that  the  specimen  was  a  damaged  one,  and 
thought  that  it  woidd  be  best  to  watch  it  for  a  while,  so  got  into  a  ditch  where  the 
food  plant  was  most  abundant,  and  the  butterfly  soon  settled  close  to  me  and  laid  an  egg 
on  the  top  of  a  leaf,  then  went  underneath  and  laid  another,  and  flnally  crawled  down 
the  stem,  or  rather  backed  down,  laying  a  third  egg  at  the  juncture  of  the  three  footstalks 
of  the  leaves.  As  it  was  flying  off  I  caught  it  and  boxed  the  eggs.  Two  of  these 
hatched  August  31st,  the  third  did  not  hatch,  although  the  larva  was  fully  formed 
within.  The  egg  stage  is  thus  about  nine  days,  and  from  laying  of  eggs  to  chrysalis  is 
leas  than  a  month  under  favorable  circumstances. 


Regarding  the  fee-iing  habits  of  larvaB,  Scudder  says  (authority  Mead)  that  "  they 
are  very  susceptible  to  cold,  prolonged  darkness,  or  confinement  of  any  kind,  and 
when  not  feeding  they  either  rest  on  the  leaves  in  full  sunlight  or  bask  on  the  hot 
atones."  My  experience  at  Metis  and  Eamouraska  does  not  corroborate  these  state- 
ments, for  not  having  any  proper  breeding  cages  with  me  I  kept  my  larvae  in  the  ab- 
solutely light-proof  boxes  used  for  photographic  plates,  and  though  I  had  at  times  aa 
many  as  sixty  in  a  box,  I  never  had  a  healthier  lot  of  larvae.  The  young  larvae  when 
at  rest  certainly  lie  on  the  top  of  the  leaves  in  the  sunshine,  though  you  will  rarely  find 
a  full-grown  one  in  this  position,  but  search  the  stem  and  the  old  ones  are  easily  seen, 
and  smelt  toa  Several  times  I  visited  the  plamts  before  breakfast,  about  6.30  a.m., 
and  found  that  all  were  at  work  and  none  at  all  on  the  stems,  and  on  August  26th 
some  were  seen  feeding  at  8.30  p.m.,  though  moonlight  is  not  good  for  observation  of 
this  kind. 

In  the  chrysalis  there  are  two  distinct  forms,  the  green  and  yellow,  and  the  light 
and  dark  brown,  and  I  find  that  all  my  larvae  which  suspended  themselves  on  stems  of 
the  plant  have  produced  green  pupae,  while  those  that  crawled  into  boxes  and  shelters 
that  I  provided  for  them  have  assumed  the  brown  form. 

The  species  is  regarded  as  single  brooded,  quoting  Scudder  again,  "  flying  in  June  and 
the  first  half  of  July,  and  is  most  abundant  the  latter  half  of  June.     Eggs  have  been  ob- 
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iained  from  Jane  14th  for  a  month,  some  ohrjsalids  carried  south  gave  out  the  bntterflj 
the  same  year,  one  in  eighteen  days." 

If  in  the  northern  part  of  its  range  the  butterflies  fly  through  June  and  begin  to  lay 
eggs  before  the  middle  of  the  month,  it  seems  probable  that  it  should  occur  in  a  warmer 
region,  such  as  Kamouraska,  even  earlier,  and  there  would  be  ample  time  for  a  second 
brood  before  the  middle  of  August,  but  to  settle  this  point  it  would  be  necessary  to  see 
the  butterflies  on  the  wing  and  eggs  laid  in  June,  and  chrysalids  in  July,  and  some  mem- 
ber of  our  newly  formed  Quebec  branch  could  easily  solve  the  matter.  Finding  the 
species  in  so  many  staj^es  at  the  same  time  seems  to  me  to  favor  the  idea  that  there  are 
two  broods,  as  in  my  experience  in  species  that  are  single  brooded  the  images  appear  for 
a  short  period  with  great  regularity,  and  in  the  early  stages  the  moulting  and  pupating 
of  all  8kre  within  a  comparatively  short  time  of  one  another,  but  in  two  brooded  species 
the  first  brood  is  reguliur  and  the  second  not,  while  in  many  brooded  species,  such  as 
Pierii  rapae  and  Grapta  itUerrogcUionis,  the  last  broods  seem  hopelessly  mixed  up. 

The  last  femalethat  I  saw  on  the  wing  at  Kamouraska  seemed  to  be  a  perfect  specimen 
and  if  single  brooded  must  have  spent  at  least  eleven  months  in  the  chrysalis,  which 
Oosse  states  (Can.  Ent.  XY,  45)  is  the  period  of  this  species  in  Newfoundland. 


Dr.  Fyles,  in  commenting  on  the  paper,  said  that  he  had  received  some  of  the  larv» 
from  Mr.  Winn,  with  a  supply  of  food-plant ;  when  this  was  exhausted  he  endeavored  to 
find  a  substitute,  but  the  larvae  were  very  hard  to  please.  Eventually  he  succeeded  in 
getting  them  to  eat  the  leaves  of  parsnip,  though  they  would  not  touch  carrot,  on  which 
Uie  larva  of  P.  cuUrias  feeds.  He  found  that  the  chrysalids  formed  on  the  stem  of  the 
plant  were  like  it  green  in  color,  while  those  which  transformed  in  the  box  were  brown. 
(Specimens  of  both  were  exhibited).  He  had  five  chrysalids  in  good  condition,  from 
which  he  hoped  to  obtain  the  butterflies. 

Dr.  William  Saunders,  the  original  describer  of  the  species,  upon  being  called  upon 
■aid  his  specimens  were  sent  to  him  from  Newfoundland  by  a  coUector  there,  and 
he  had  never  met  with  it  personally.  He  was  very  much  interested  in  the  careful  work 
detailed  by  Mr.  Winn;  jost  such  work  should  be  done  in  every  species,  studjring  it 
in  every  stage  until  its  life  history  was  completely  known.  The  society  has  shewn  by  its 
publication  of  so  many  original  papers  in  the  Canadian  Entomologisi  that  it  fully 
appreciates  this  line  of  work,  and  he  believed  that  in  no  other  publication  had  so  many 
and  such  valuable  papers  appeared  as  in  our  own  magazine. 

The  meeting  then  adjourned,  it  being  six  o'clock  p.m. 


THE  CONVERSAZIONE. 

On  the  evening  of  the  8th  November  a  very  enjoyable  Conversazione  was  held  at 
the  Natural  History  Society's  Museum. 

This  was  got  up  by  the  Montreal  Branch  in  celebration  of  the  25th  anniversary  of 
its  formation,  and  with  the  kind  assistance  of  the  Natural  History  Societv  and  Micro- 
scopical Society  of  Montreal  and  the  Parent  Entomologieal  Society,  which  all  gave  grants 
towards  the  expenses  as  well  as  other  assistance. 

(Jnfortunately  there  were  other  powerful  attractions  as  Lord  and  Lady  Aberdeen 
were  making  their  farewell  visit  to  Montreal  and  it  was  also  the  opening  week  of  the 
much  advertised  new  theatre,  Her  Majesty's,  but  in  spite  of  these  other  attractions  about 
two  hundred  guests  accepted  the  invitation.  The  guests  were  received  by  Mr.  Henry  H. 
Lyman,  President  of  the  Entomological  Society,  and  Mrs.  Clarence  Lyman,  Dr.  F.  J. 
Adams,  President  of  the  Natural  History  Society,  and  Mrs.  Adams,  Mr.  Albert  Holden, 
President  of  the  Microscopical  Society,  and  Mrs.  Holden.  Among  those  present  were 
noticed  Mr.  Samuel  Finley,  a   Governor  of  McGill  University,  and  Mrs.  Finley,  Dr, 
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mnd  Mrs.  Wm.  Saunders  of  Ottawa,  Mr.  and  Mrs.  Fjsshe,  Mr.  and  Mrs.  Beaudry,  Dr. 
Gird  wood,  F.R.S.O.,  Prof,  of  Chemistry  in'  McGill  University,  and  Mrs.  Girdwood, 
Bev.  Dr  and  Mrs.  Campbell,  Mr.  J.  H.  Joseph,  Pnf.  MacBride,  Prof,  of  Zoology  in 
McGill  University,  Mrs  Cox,  Mr.  Sumner,  Mr.  J.  D  Evans,  C.E.  of  Trenton,  Mr.  and 
Mrs.  G.  C.  Dan  lop,  Prof,  and  Mrs.  Donald,  Mr.  F.  S.  Lyman,  Q.C.  and  Miss  Lyman  and 
Miss  Cassels,  of  Washington,  Mr.  and  Miss  Scott,  the  Messrs.  and  Miss  Br ainerd,  the 
Misses  Dunlop,  Dr.  Shirres,  Dr.  Deeks,  Mr.  Wino,  M  .  Clarence  Lyman,  Mr.  Walt-ir 
Lyman,  Mr.  and  Mrs.  Piimsoll,  the  Mis<«es  Eedpath,  M^  and  Mrs  Lighthall,  Mr.  De 
Sola,  Mr.  and  Miss  Cramp,  Mr.  and  Mrs.  Gibb,  Mr.  C.  T.  Williams,  Mr.  Stevenson  Brown, 
Mr.  J.  B.  Williams,  F.Z.S.,  Mr.  Dearness  and  Mr.  W.  E.  Saunders,  of  London,  Mr. 
Gibson,  of  Toronto  and  many  others. 

Shortly  after  9  o'clock  the  three  presidents  proceeded  to  the  platform,  which  was 
decorated  with  palms  and  chrysanthemums,  aloncr  with  Rev.  Dr.  Bethune  of  Port  Hope, 
Dr.  Fletcher  of  Ottawa,  and  Rev.  Dr.  Fyles  of  Qaebec.  Mr.  Lyman  called  the  gathering 
to  order,  the  guests  seating  themselves  to  listen  to  the  addresies,  and  in  a  brief  address 
welcomed  the  guests  to  this  celebration  and  traced  rapidly  th  3  history  of  the  Branch  from 
its  formation  on  the  16th  October,  1873,  poiating  out  that  so  far  as  he  could  ascertain  it 
was  the  third  senior  existing  entomological  society  in  North  America,  being  only  antedated 
by  the  American  Entomological  Society  of  Philadelphia  and  the  parent  society  at  London, 
Ont.,  and  stating  that  217  meetings  of  the  branch  had  been  held,  at  which  over  200 
original  papers  had  been  read,  of  which  some  80  had  been  published. 

Mr.  Lyman  briefly  referred  to  the  vast  economic  importance  of  the  study  and  as  an 
illustration  mentioned  that  during  the  current  year  the  State  and  Federal  authorities  of 
the  United  States  were  devoting  no  less  a  sum  in  the  aggregate  than  about  $350,000.00 
to  the  prosecution  of  economic  entomology. 

Mr.  Lyman  expressed  his  regret  that  he  had  been  unable  to  secure  the  attendance  of 
mny  entomologists  from  the  neighbouring  Republic  although  pressing  invitations  had  been 
sent  to  Dr.  Howard,  Dr.  Holland,  Prof.  Webster,  Mr.  Slingerland  and  Mrs.  Slosson. 

After  announcing  that  Dr.  Bethune,  Dr.  Fletcher  and  Dr.  Fyles  would  also  deliver 
addresses,  Mr.  Lymau  resigned  the  chair  in  favour  of  Dr.  Adams. 

The  Rev.  Dr.  Bethune,  Port  Hope,  one  of  the  founders  of  the  original  society,  and 
second  President,  Bpoke  briefly  of  the  work  done  by  the  parent  society,  and  of  the  rise 
and  progress  of  entomology  in  Canada. 

Dr.  Fletcher,  the  Dominion  Official  Entomologist,  Ottawa,  touched  upon  the  econ~ 
omio  aspect  of  the  subject,  and  the  value  of  a  knowledge  of  entomology. 

The  Rev.  Dr.  Fyles,  President  of  the  recently  formed  Qaebec  branch,  spoke 
briefly  of  the  work  done  in  that  city.  He  also  presented  greetings  from  his  branch 
to  the  Montreal  branch. 

On  the  conclusion  of  the  addresses  the  majority  of  the  guests  repaired  to  the  museum 
up  stairs,  though  some  lingered  in  the  reception  hall  to  examine  the  many  beautiful  objects, 
diiefly  of  an  entomological  charskcter,  which  were  exhibited  under  a  large  number  of 
powerful  microscopes  by  members  of  the  Microscopical  Society.  The  stairway  and 
entrance  to  the  museum  had  been  tastefully  decorated  with  flags,  butterfly  nets  and  other 
entomological  paraphernalia,  two  long  handled  nets  for  working  electric  arc  lights  being 
especially  noticeable. 

The  orchestra  under  the  direction  of  Mr.  Charles  Reichling,  which  had  been  playing 
during  the  reception  of  the  guests,  took  up  a  position  in  the  gallery  and  discoursed  sweet 
music  during  the  remainder  of  the  evening. 

In  the  museum  hall  a  fine  exhibit  of  insects,  chiefly  Lepidoptera,  was  displayed  the 
show  cases  being  further  embellished  with  potted  plants. 

The  exhibits  were  chiefly  furnished  by  the  members  of  the  Montreal  branch,  Mr. 
Lyman,  the  President  and  Mr.  Winn,  the  Vice-President,  each  showing  30  cases  ex- 
«mplif]ring  all  the  families  of   North  American  Lepidoptera  except  the  micros.     Mr. 
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Bndnerd  showed  lix  cmob  beantifally  illustrating  the  life  histories  of  a  number  of  interest- 
ing speciei,  while  Mr.  Donlop  oontribated  an  equal  number  of  oases  of  striking  exotio 
species.  Mr.  Norris  showed  about  half  a  dozen  drawers  illustrating  Montreal  species  as  well 
as  the  method  of  preparing  and  spreading  lepidoptera,  while  Mr.  J.  B.  Williams  exhibited 
an  interesting  case  showing  the  life  history  of  the  Walking  Stick  (Diapheromera  Femorata)» 
In  addition  to  these  eixhibits  by  members  of  the  branch,  the  Museum  Committee  of 
McGill  University  contributed  six  large  cases  of  strikingly  beautiful  tropical  butterfliea 
mounted  on  the  Denton  tablets,  while  the  Natural  History  Society  showed  its  oollection 
of  Canadian  Coleoptera  and  a  few  drawers  of  exotic  Lepidoptera. 

Refreshments  were  served  about  half  past  ten  o'clock  and  a  very  enjoyable  evening 
was  brought  to  a  close  shortly  after  II  p.m. 


ELECTION  OF  OFFICERS. 

After  a  meeting  of  the  Council  had  been  held  for  the  transaction  of  business,  the 
general  session  of  the  Society  was  resumed  at  11  o'clock  a.  m.,  Dr.  Bethune  occupying 
the  chair  at  the  request  of  the  President  The  first  proceeding  was  the  election  of 
officers  for  the  ensuing  year,  which  resulted  as  tollows :    See  page  2. 


THE^FARMBRS'  GARDEN  AND  ITS  INSECT  FOES. 

Rkv.  Thomas  W.  Ftles,  D.C.L.,  F.Ii.S.,  South  Qubbbo. 

Once  upon  a  time  some  new  tenants  came  to  a  farm-house  in  the  neighborhood  in 
which  I  was  residing.  A  former  owner  of  the  place  had  enclosed  a  piece  of  ground  on 
one  side  of  the  house  and  had  formed  a  lawn  and  flower-beds,  and  planted  fruit  bushes 
and  ornamental  shrubs.  The  place  was  a  quarter  of  a  mile  from  my  home ;  and  one  day 
I  walked  down  to  see  the  new-comers.  I  found  them  busily  engaged  in  driving  half-a 
dozen  hogs  into  the  enclosure  1  have  mentioned.  I  ventured  to  suggest  that  the  animals 
would  play  sad  work  with  the  flowers.  This  was  the  reply — "  from  a  heart  as  rough  as 
Esau's  hand," — "  Flowers,  flowers !  The  only  flowers  we  care  about  are  cauliflowers !  ** 
The  answer  expressed  the  prevailing  contempt,  in  that  comparatively  new  settlement,  for 
everything  like  home  adornment  I  ou^ht  not  to  say  everything,  for  an  exception  must 
be  made  in  favor  of  bed-quilts.  The  females  of  that  neighborhood  spent  much  of  their 
spare  time  in  the  msnufacture  of  bed  quilts.  The  choicest  kinds  were  white,  and  had 
Turkey-red  flowers  and  fruits,  and  intensely  green  leaves  of  impossible  shapes  trailing  aU 
over  them.  The  possessor  of  a  dozen  varieties  of  such  '^spreads  "  was  a  proud  woman. 
She  would  occasionally  hang  her  art- tresis  ures  in  the  open  space  in  front  of  her  house^ 
to  excite  the  envy  and  admiration  of  her  female  neighbors,  who  would  occasionally  light 
their  pipes  and  stroll  round  to  examine  the  patterns. 

The  typical  farm-house,  at  that  time,  and  in  that  part  of  the  country,  was  a  story- 
and-arhalf,  oblong  building,  covered  with  rough,  unpainted,  hemlock  boards.  The  main 
door  was  at  one  end  and  opened  into  the  living-room.  It  and  a  trap-door  into  the  cellar 
were,  in  some  instances,  sheltered  by  a  rude  veranda.  In  the  door,  near  the  bottom,  was 
usually  found  a  circular  hole  with  a  lengthened  slit  above  it,  in  which  a  lighe  shutter 
fitted  to  the  opening,  was  suspended  on  a  wire  to  allow  egress  and  ingress  to  the  cat  A 
story  was  told  of  a  man  who  had  two  such  openings  made — a  larger  and  a  smaller — for 
the  convenience  of  the  cat  and  the  kitten. 

This  primitive  dwelling  usually  stood  on  a  knoll  in  a  yard  open  to  the  road.  The 
yard,  which  was  the  receptacle  for  the  refuse  of  the  house  thrown  from  windows  and 
doors,  wair  encumbered  with  logs  drawn  up  for  fuel,  and  was  littered  with  chips.  It  was 
the  common  play-ground — if  I  may  be  allowed  so  to  genenUize — of  the  poultry,  pigs  and 
pickaninnies  ;  and  in  it,  in  the  summertime,  one  or  two  *'  smudges  "  were  kept  burning 
to  drive  away  the  mosquitos  and  black-flies. 
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The  yegetobles  used  by  the  people  of  that  locality  at  that  time  were  chiefly  of  field 

Kwih, — potatoes,  Swedish  tornips  and  pumpkins.  The  fruits  were  apples,  from  seed- 
l  and  ungraf ted  trees,  and  the  wild  berries  of  the  country, — strawberries  from  the 
meadows,  raspberries  from  the  pastures  and  roadsides,  and  ''  high-bush  "  cranberries  from 
the  swamps.  The  raspberries  were  spread  on  sheets  of  hemlock-bark,  and  dried  in  the 
sun  lor  winter  use  ;  the  strawberries  and  cranberries  were  preserved  with  maple-sugar. 
I  remember  my  only  experience  of  cranberry  jam.  It  was  at  a  party  to  which  I  was 
inyited.  I  found  myself  incommoded  by  the  large,  flat,  orustaceous  seeds  with  which  the 
preserve  abounded.  I  stole  a  glance  around  to  see  how  my  neighbors  disposed  of  these 
seeds  and  I  found  that  the  orthodox  plan  was  1o  swallow  them  whola  I  tried  this  for 
the  occasicn,  bat  from  that  day  forth  I  carefully  avoided  *'  cranberry  sass  ** — as  it  was 
called  in  the  vernacular. 

Happily  the  race  I  have  spoken  of  have  passed  away.  Many  of  them  were  seized 
with  the  "  Western  fever,"  and  moved  to  North  Dakota  and  other  distant  places,  to 
retard  civilization  in  them.  Their  rude  dwellings  also  are  gone,  or  have  been  altered  out 
of  recognition.  The  succeeding  generation  is  more  enlightened  and  refined.  The  change 
has  been  largely  brought  about  by  the  agricultural  association  and  county  fairs,  whiohi 
through  their  prizes  given  for  the  best-cultivated  farms,  the  best  gardens,  the  finest 
vegetables,  fruits,  and  flowers,  and  the  choicest  productions  in  the  arts  of  life,  have  done 
a  vast  amount  of  good.  Improved  schools,  superintended  by  well- trained  teachers,  have 
fitted  the  rising  generation  to  appreciate  the  acnricultural  and  horticultural  literature  that 
has  been  wid^y  circulated — reports  and  bulletins  from  our  Experimental  Fkrms  and 
Scientific  Associations ;  papers  and  magazines  on  rural  afiairs  ;  and  last,  and  I  venture  to 
say  not  least,  iUustratcd  catalogues  from  our  seedmen  and  florists.  These  last  have  done 
much  to  create  and  foster  a  taste  for  horticulture.  Now  moreover  improved  machinery 
and  garden  implements  enable  the  farmer  to  carry  on  his  gardening  operations  with  ease 
and  expedition ;  so  that  good  results  around  the  homestead  may  be  obtained  without 
detriment  to  the  operations  on  the  farm  at  large. 

My  ideal  of  a  farmer's  homestead  is  this  :  a  house  facing  the  road«  but  a  little  back 
from  it,  having  convenient  verandahs — that  to  the  front  being  furnished  with  wide- 
meshed  wire  netting  extending  from  its  base  to  its  roof,  for  the  support  of  such  climbing 
plants  as  the  Engliih  honeysuckle  and  Jackman's  clematis.  The  Virginia  creeper,  which 
is  a  favorite  on  account  of  its  free  growth,  is  apt  to  hold  moisture  and  rot  the  wood-work. 
If  grown  at  all  it  should  be  often  trimmed. 

Behind  the  main  building  should  be  an  extension  connected  with  the  dairy,  wood- 
shed, etc.,  and  facing  this  a  yard,  approached  by  a  sideroad,  and  bounded  by  a  shed  for 
vehicles.  Beyond  this  shed  should  be  the  catUe-yards  with  shelter  for  the  animals,  and 
then  the  bams. 

In  the  lee  of  the  buildings,  though  not  in  their  shadow,  I  would  have  the  ground 
lor  small  fruits,  and  beyond  it  the  orchard.  The  bushes  should  be  planted  in  rows,  and 
far  enough  apart  to  allow  a  steady  horse  with  a  cultivator  to  pass  between  them.  Nothing 
is  gained  by  crowding  plants.  The  use  of  the  cultivator  and  hoe  should  keep  the  ground 
around  and  under  the  bushes  clean. 

The  kitchen-garden  proper  should  be  unincumbered  with  bushes  and  permanent 
paths,  so  that  the  manure  carts  may  be  driven  anywhere  over  it,  and  the  ground 
thoroughly  ploughed  in  the  fall,  and  again  in  the  spring.  I  would  have  no  partitions  of 
beds  except  such  as  might  be  made  wiUi  the  hoe  or  shovel  as  occasion  required. 

The  drive  to  the  front  of  the  house  should  come  with  a  sweep  round  the  central 
bed,  and  be  flanked  with  flower-borders.  Beyond  these  would  be  the  lawn,  with  orna- 
mental shrubs  planted  singly  or  in  clumps  :  syringas,  Tartarian  honeysuckle,  viburnum 
plicatum,  the  purple-leaved  berberry,  and  lilacs  white  and  purple. 
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In  the  front  bed  the  house-pUnta  movecl  from  the  windowa  when  the  gteeoi  blinib 
ven  replmoed  would  find  initftble  BUnnHer  qauten,  and  %  vsae  in  the  centre  ot  it  oon- 
tKUung  truling  and  other  pUnta  would  ftdd  to  ita  beantj 

For  the  flftnkinK  beda,  pluita  that  require  little  attention  uid  niftks  a  good  show  are 
deairable.  To  my  mlDd  the  old  faTOuritea  are  the  beat — low  ahraba  lilce  the  Uahonia, 
moa-roae,  and  flowering  currant ;  St.  Joaeph  litiea ;  purenniala  aach  aa  iris,  diineee 
pcBOaj,  dicentra,  perennial  phlox  and  bee  larkapnr  ;  biennials  aa  the  Sweet  William,  Oan- 
teibnry  belt,  foxglove  and  hollyhook — the  last  namad,  jndiaionaly  placed,  prodncea  a  fine 
effect.  Snch  planta  require  but  little  time  for  their  onltivation.  The  forking  in  of  a 
dreaaing  of  manure,  an  occasional  shifting  of  place  and  dividing  of  them  to  prevent  over- 
growth, are  the  main  operation!  required. 

Around  the  whole  ahould  be  a  ahbltering  belt  of  evergreena — young  pines,  hemlooka, 
and  Norway  spruce.  A  few  inexpenaive  rustic  seats  placed  here  and  there  under  the 
treea  would  give  an  air  of  repose  to  the  B(»na 

Supposing  the  buildings,  yards,  gardena  and  orchard  to  occupy  five  aorea  out  of  a 
hundred  acre  farm,  the  space  will  be  well  end  profitably  taken  up. 

Now  what  insect  foes  would  the  owner  of  snch  a  property  have  to  oontend  with 
The  insect  spoilers  are  numerous.     For  convenience  we  may  group  them  into — 
(I.)  Those  that  suck. 
(It.)  Those  that  bite. 
Bach  group  may  be  sub-divided  into — 

(1)  Open  workera. 

(2)  Hidden  workers. 

And  the  methods  to  be  taken  against  them  may  be  apoken  of  aa  : 

(a)  Preventive. 

(6)  Destmctive. 
Of  insects  that  anck  the  different  kinds  of  plant-lice  and  scale-insects  are  most  to  he 
dreaded.     They  belong  to  the  families  Apbid£,  Coccids  and  Oocciha  in   the  order 

Some  species  of  them  are  familiar  to  many  persona.  Their  fondneas  for  bouse  plants 
b>ta  brought  them  into  notice ;  and  the  difficulties  experienced  in  extenninating  them 
have  created  a  desire  for  further  information  as  to  their  nature  and  habits. 

The  perfect  male  and  female  aphides  appear 
late  in  the  year  (Fig  6).  The  female  depoaita 
egg-like  capsulei  upon  the  atema  and  branchea  of 
(he  food  plant  of  her  kind.  Each  capenle  con- 
tains a  perfect  louse,  which,  in  early  Spring, 
bursts  from  its  envelope  and  becomes  a  stem- 
mother  capable  of  producing  90  or  100  creatures 
^  after  her  own  likeness,  and  aa  prolific  as  beraelf. 

Seven  or  eight  generations  of  such  agamic  pro- 
J"  ■  'f  *w  ■  dncers  anct^ed    each  other — their  nuaabeia  in* 

^  -^  ™  creasing    by  geometrical    progreaaion    till   they 

Tig.  G.  count  np  to  billions. 

The  stem-mother  of  the  aphis  has  a  fluk-like  body  from  which  project  two  small 
aponts.  Its  head  is  furnished  with  a  proboscis,  which  the  inacet  drives  into  the  aa  latance 
ot  the  leaf  or  bark  of  its  food  plant,  for  the  purpose  of  imbibing  the  sap,  In  the 
process  of  digestion,  the  sap  imbibed  is  converted  into  the  "  honey  dew "  which  the 
insect  now  and  again  ejects  from  the  apouta  above  metioned. 

The  plant  is  injured.  In  the  first  place  by  the  withdrawal  of  nourishment  from  it,  and 
in  the  second,  by  the  clogging  of  ita  stomata,  or  breathing- pores  by  the  accumulation 
of  the  viscid  honey-dew. 

ifow  it  ia  evident  that  the  aphides  cannot  be  assailed  through  tbeii  months  by 
poiaonouB  spraying,  as  the  leaf-eating  insecte  can.  They  cannot  be  poisoned,  bnt  tliey 
ran  be  suffocated.  Whatever  e&eatnally  cloaea  their  s grades  brings  death  to  them. 
Spraying  with  kerosine  emnlnon,  applications  ot  whale-oil,  size,  pyrethmm,  tobacco 
smoke,  are  all  efleotivck 
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To  witneas  the  dettdlj  effeota  of  oU  npon  ui  inMot,  »ipf\j  with  a  feathor  or  ounel't- 
liairbnuh  »  drop  ot  linaeed  oil  to  the  body  of  a  tronbleMme  homet  oi  bomble-bee  basnng 
in  the  window.  The  end  oomea  qniokly  I  The  oil  ia  not  t«kea  ioto  the  Btonwch  of  the 
inaect,  bat  ia  ipreod  over  ita  body,  uid  clegi  its  broftthing-poreB,  and  the  insect  diei. 

Tbe  Kphidog  left  to  ran  their  oonrse,  at  length  give  rise  to  ■  goneratlon  of  winged 
ineeots ;  end  theee  proceed  to  mske  the  preliminuy  arruigementa  for  the  next  jeut'a 
lonnd  of  aphidean  gathering!  and  feetivitiee. 

The  aphidea  are  named  according  to  the  planta  thpj  freqaent.     Thna  we  hare  : — 
The  apbia  of  the  apple,  A.  mali,  Fabrioina. 

"  "       pinm  leavea,  A.  pntnifilii.  Pitch. 

"  "      oarrant,  <J.  WAm,  Linnteaa 

"  "      cherry,  Myzu*  etraii,  ""abricinB, 

"  "      cabbage,  ^.frrcuncfe,  Linntena,  etc,  etc. 

An  easy  way  of  emoking  a  boose-plant  ia  to  tnm  an  emp^ 
flonr  barrel  over  it,  at  the  aame  time  inserting  a  enitable  tfijiel 
containing  two  or  three  pinches  of  tobacco  and  a  amall  live  coal. 
The  amoke  will  soon  do  ita  work. 

For  the  deatraction  of  that  cronbletoms  insect  the  woolly 

aphia  or  "  American  Blight "  {Schizaneura  lanigtra,  Hanamann) 

(Fig.  7)  which  is  found  in  white  patches  on  the  apple  trees,  the 

nee  of  a  scrubbing  brash  with  dilated  soft  soap  is  recommended. 

!  By  this  means  the  insects  are  crashed  and  the  tree  cleansed  at 

the  aame  time.     The  honae  planta  may  be  freed  from  that  tronble- 

pest,  the  common  mealy-bug  (Daetjfti^ut   adomdum,    Linnnoa) 

Fig.  7.  by  more  gentle  treatment  of  like  nature. 

The  aphidea  have  many  natural  foes.     Among  them  are  Tarions  kinds  of  lady-birds* 

the  lace-winged  flies  and  syrphas  flies,  all  ot  which  are  predaceooi  upon  them — destroying 

them  from  without ;  and  an  aphidina  which  ia  parasitic,  destroying  them  from  within. 

Inaecta  even  more  dtffionit  to  deal  with  than  the  aphidea  are  the  scale  insects.  The 
•orabldng-bixish  and  soft  soap  may  be  used  for  their  discomfiture.  All  the  inseota  that 
we  have  yet  cmndered  work  in  the  open  air.  There  are  others  that  live  by  aaction,  but 
operate  under  ground.  The  m(»t  formidable  of  these  is  the  Dog-day  Harvest  Bug, 
Cieada  eanieuimru,  Harrii. 


^ 


^5s>' 


I  made  acquaintance  with  thia  inaect  many  years  ago,  in  Montreal     I  was  walking 
ap  Uonntain  Street,  and,  when  near  the  top  <u  it  I  saw  a  very  seedy  looking  individtuu 
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of  the  bag  tribe  oreep  from  the  soil  at  the  foot  of  a  large  elm-tree  (Fig.  8a)  and  b^gin  to 
olimb  the  trank.  I  tat  dowi^  and  watched  it.  After  asoending  about  two  feet  it  dng  its 
daws  (It  was  very  well  provided  with  claws !)  into  the  iiregnlarities  of  the  bark  and 
took  a  firm  hold.  It  then  commenced  to  writhe  and  twist  as  if  it  were  taken  with  a^ 
violent  internal  disorder.  Sorely  something  will  come  of  all  this  commotion  I  said  to 
myself;  and  something  did  result — its  skin  was  suddenly  rent  from  the  head  to  the 
abdomen  (Fig.  8b),  and  the  creature  began  coolly  to  crawl  out  of  its  own  skin,  drawing 
out  its  legs  as  if  it  were  taking  ofi*  its  boots.  When  quite  free  it  shook  out  its  wings, 
and  in  a  few  moments  presented  the  appearance  of  a  perfect  dcada.    (Fig.  8c.) 

The  female  cicada  is  furnished  with  a  remarkable  organ,  one  part  of  which  resembles 
a  double  key-hole  saw.  With  this  she  cuts  iDto  the  bark  of  the  tree  and  forms  a  recep- 
tacle for  her  eggs.  These  eggs  she  carefully  deposits.  After  a  while  they  hatch,  and  the 
lairse  which  come  from  them  find  their  way  to  the  roots  of  the  tree,  into  which  they  thrust 
their  beaks.  Then  commences  the  work  of  suction  that  lasts  for  a  length  of  time— the 
juices  of  the  tree  being  the  only  nourishment  the  creatures  receive.  One  species  of  cicada 
(C  tepiemdedm  Linneus)  spends  17  years  at  this  employment. 

It  is  in  orchards  of  lome  standing  that  the  cicadas  are  most  likely  to  establish  them- 
selves ;  and  it  may  be  that  the  operations  of  these  hidden  foes  have  more  to  do  with  the 
occaaioDal  shortage  of  fruit  than  people  have  an  idea  of.  How  to  reach  the  spoilers  u  a 
problem.  Probably  one  of  the  best  suggestions  that  has  been  made  is,  to  enclose  the 
orchard  with  a  sufficient  fence,  and  then,  to  do  as  the  people  above-mentioned  did  with 
the  garden — turn  the  hogs  into  it  The  animals  will  grub  (0r%ib  is  a  very  appropriate 
word !)  about  the  roots,  and  destroy  a  variety  of  larvse  and  pupse.  They  will  loosen  the 
sod  and  let  in  the  air ;  and  their  cbroppings  will  help  to  fertilize  the  soil.  The  use  of  the 
bush-hairow  and  the  rake,  and  the  scattering  of  a  little  grass  seed  after  the  animals  have 
been  removed  will  repair  the  damage  they  may  have  done. 

Against  the  biting  insects  the  campaign  should  begin  after  the  leaves  have  fallen. 
The  fruit-trees  should  then  be  carefuUy  examined  for  the  eggs  of  some  kinds  and  the 
cocoons  of  others.  The  beadlike  eggs  of  the  Brown  Yapourer  (Orgyia  cmiiqw^ 
LinniBus,)  attached  to  the  vacated  cocoons  of  the  mother  insects,  and  the  egg- 
patches  of  the  Gray  Yapourer  (0.  Uucoitigma^  A.  <&  S.),  covered  with  a  protective 
that  resembles  sugar  frosting,  will  be  found  readily  enough  where  the  creatures 
are  plentiful.  The  brown  ^ongated  masses  of  the  eggs  of  the  Lackey  Moths 
(Cliaiocampa  Amerieana^  Harris,  and  C.  disiiria,  Hubner,)  should  be  looked  for 
on  the  twigs  (Fig.  9),  and  when  found  cut  away  and  destroyed,  as  should  also  the 
cocoons  of  the  Satumians. 

As  soon  as  the  buds  appear  in  the  spring,  Paris  green  and  water  well  stirred 
should  be  applied  to  the  fruit  trees  by  means  of  a  force  pump  and  spraying  nozzle. 
This  spraying  will  destroy  the  injurious  *'  bud-worms,"  "  leaf  crumplers,"  "canker 
worms,"  etc.,  and  later  applications  will  overcome  those  troublesome  pests  the 
Fig.  9.  "tent-caterpillars  "  and  "  fall  web- worms,"  and  other  less  conspicuous  foes. 

White  hellebore,  applied  with  a  dredger,  or  mixed  with  water  and  sprinkled 
with  a  can  over  the  fruit-bushes  will  kill  the  larvas  of  the  "currant  saw-fly"  (Nemafu^ 
veniricoaus  Ellug)  Fig  10,  and  those  of  the  span-worm  (EnJUchia  rib4aria  Fitch)  Fig  11. 
A  like  application  to  the  rose  bushes  will  free  those  plants  from  "slug-worm'^ 
(Selandria  rosm  Harris),  and  from  the  leaf-crumpling  caterpillars  of  the  pretty  little 
brown  and  white  Tortrix  Penthina  nimhatana  Olemens). 

With  one  notable  exception  our  butterflies  can  hardly  be  said  to  be  injurious.  Th#> 
larvae  of  most  of  them  feed  on  weeds  or  plants  of  little  value.  A  few  of  them  feed  oft 
cultivated  plants. 

PapUio  iumu8  Linneus,  feeds  on  the  apple,  etc. 
P.  asUricu  Fabricius,  feeds  on  the  parsnip,  carrot,  etc. 
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J'Urii  olfroMa  Bd.  laedi  on  the  potherba. 

Orapta  Mfamyaftoittv  Vkb,  feedi  on  the  hopa,  eto. 

0.  prognt  Orwner,  lod  Q.  graeUit  G.  «nd  B.  feed  (»  the  onrnuit, 

Tkaola  tlrigo»a  Hunu,  feedi  on  the  plam. 


Bat  tbow  inaeota  tm  few  ia  nambar,  uid  eo  widulj  eofttteied,  thst  they  de  little,  U 
anj,  huna. 

The  one  ezoeption  ii  Pimi  rapce  Linnnu,  the  "  cabbkge-batterSy  " 
(Fig  2).  Thie  ia  »a  ezoeediogly  troubleeome  inaeot  The  Ibeat  method 
to  check  ita  nvogee  thftt  I  know  ii  to  aet  ui  intelligent  child  to  work 
to  pick  ofi  the  oftterpillkn  (Fig  12  a)  from  the  [duita,  uid  to  omih 
them  under  foot  The  chrjaalida  (Fig  12  b)  of  thii  apeoiea,  nnd  of 
othsit,  mMj  often  be  found  fttt»ohed  to  fencea  Mid  bnildi&ga. 

I  lAtely  hftd  the  opportunity  of  witneaaing  the  prooeedinga  of  ft 

Fftpilio  breTloftudk  larrft  when  abont  to  cluuige  to  e  ohrjaftlia.     It  apvn, 

on  the  side  of  a  twig,  a  little  p*d,   to  which   it  attached  iUelf,   haring 

olimbed  into  a  proper  poaition  for  doing   ao.      When  it  had  aettled 

itaelf,  it  tamed  ita  head  to  ita  back  and  ejected,  throngh  ita  month,  m 

drop  of  mnoona   which  it  drew  oat  in  a  ailken  thread,  and   attached  to 

Fig  u.  the  twig.     It  then  tamed  ita  head  ronnd  on  the  othei  aide,  and  depottted 

another  drop  on  the  same  apot,  drawing  it  oat  and  fattening  it  aa  beton^ 

thna  making  a  complete  loop.     The  enda  of  this  it  atrengthened  with  a  branching  web. 

Having  completed  ita  arrangements  it  onrved  ita  ahoaldera,  drew   in   ita  head,    and 

remained  qnieaoent  for  two  or  three  daya — that  ia,  till  ita  loop  and  other  fut«ning>  wera 

firm  and  dry.     Then  ita  akin  waa  rent  at  the  thorax,  and,  by  a  aaoceaaion  of  heaving  and 

swaying  motiona,  was  worked  back,  aegment  by  segment,  till  it  reached  the  extremity  or 

oremaater,   from  which,  in  a  little  while,  it  fell  away,   leaving  a  delioate  green  chiyuUv 

with  a  row  of  yellow  knoba  on  either  aidle,  and  with  pretty  aalmoDHwloared  apiraolei. 
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The  fumer  no  Itmger  dreftdi  the  Oolondo  poteto-beetlo,  Doryphora  daMm-tMMol* 

S».j  (Fig  13>  He 
knows  DOW  ta  6ni 
with  it;  Knd  iti 
nnmben  tre  dimi- 
niohicg,  tiunk*  to 
the  informatioa 
Bprekd  through  th« 
conntry  by  entomo- 
l<^ta,  on  the  ni» 
and  efflosoy  o  f 
Pftrij  green. 

It  wu  ft  remurk- 

able    nght,  in   the 

euly    dftji  of  the 

potato-bng     viiita- 

don,  to  see  all  the 

B^  IS,  available  member* 

of  a  fanner's  honw- 

hold  bgnlf  engaged  in  beating  off  the   "  bngi "  with  imall  atiak>,  and  catching  them  in 

milk  oana ;    now  and  again  emptying  their  prey  ilito  the  fire  orer  which  Map  was  in  the 

making,  or  pig''  food  in  the  oooking.     "  All  vxu  ^h  thai  eam«  to  ntt,"  and  k  beetles 

and  their  parasitei — "  frienda  and  foeo,"  were — 

"in  one  red  borUl  blent" 

Men  are  eometimet  anrprlaed  to  find  the  potato- beetles  feeding  on  the  tomato  and 
tobaooo  plants  in  thwr  gardens.  The  inaeot  in  its  native  hannte  fed  on  the  wild  potato, 
Sotamtm  roalratum.  Of  the  Solaneea,  or  Nightahade  Family,  to  which  the  potato 
belongs,  there  19  in  north  America  six  f^nera — not  oonntinf;  the  Sonth  American  genua 
Petunia,  now  ao  largely  caltivated  in  gardens.  They  are  (1)  Solantun,  nightahade; 
{3)  Phyialii,  ground  cherry ;  (3)  iPioatx^ro,  apple  of  Fern;  (4)  Hyo*eyamH»,  henbane; 
(fi)  DMura,  thorn  apple ;  (6)  Nieotiana,  tobacco.  The  first  of  these  inclndea  the  potato, 
the  ^g-plant,  and  the  tomato,  all  of  which  are  eaten  with  avidity  by  the  beetle. 
Deprived  of  ita  favourite  supplies,  the  insect  turns  to  such  other  membF-ra  of  the  family 
as  may  grow  within  ita  reach.  I  have  found  it  npon  Fbysalis  and  Datura,  as  well  aa 
upon  Niootiana. 

Ot  enemiea  working  covertly,  the  cut-worma  are  among  the  moat  troublesome.  They 
are  larvte  ot  certain  Idnda  o(  Noctuid,  or  night-flying  moths.     Whenever  a  farmer  sees  a 


y 

m 


Kg.  14.  Fig.  16. 

blade  of  corn  felling  over  and  turning  yellow,  or  a  cabbage-plant  bitten  off    near  the 
gionod,  he  may  be  very  sore  that  a  out-worm  is  working  there,  and  should  use  a  spud  or 
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itiok  to  nnearth  tbe  Bpoiler.  To  foil  theae  pesti  the  yonnff  planta  ihoold  ba 
op  u  aoon  and  M  f u  H  poasible,  tor  the  ore«tnm  oraTl  over  the  inr&oe,  at 
d  Gsnnot  ucend  •  mound  of  oniinbling  e^rth. 

ng  onioDB  mb  damaged  both  hy  tbe  oui-wonuB  and  by  the  maggota  ol  the  onion- 
&M  eepantm  Meigen  (Fig.  14).  The  former  work  ainglj  ;  the  latter,  in  gronpK 
old  be  oarefally  dog  out  and  deatroyed.  Dry  soot  aoattered  over  the  onion-bed 
id  to  be  serviceable  in  keeping  away  the  fly. 

"  white-grubg,"  or  larvte  of  the  May-beetle,  Laehnottema  futca,  Frohl.  (Fig  16) 
known  peata.     In  the  fields  the  plough  onearthB  them  ;  and  the  poultry,  fbliow- 
I  wake,  hold  high  carnival,  and  become  fat  and  well-likijig.     In  a  thwoagUj- 
Iftrden  the  groba  find  but  little  harboraga 
hidden  peBts  above  mentioned  can  be  dealt  with  mote  easily  than  aome  othera. 


Fto,  IB. 
apple-tree  borer,  Sap&rda  Candida  Fab.  (Fig.  16),  works  near  tbe  ground,  in 
*B,  and  so  weakens  the  stemB  that  sometimee,  in  a  high  wind,  the  treee  are  anapped 
I  larvffi  betray  their  presenoe  by  their  frai».  When  this  Ib  the  esse  a  wire  (honld 
t  into  the  tnnnelt,  for  the  deetruotion  of  the  occupants.  A  thick  waah  of  soft 
ilied  to  the  stems  in  June  will  deter  the  beetles  from  laying  th^  egga  upon 

re  are  other  borers  that  injure  other  treea.  It  is  in  search  of  these  that  the 
lera  work  so  systematically  around  the  stems.  The  woodpeckera  are  among  the 
ver's  allien,  and  should  not  be  molested. 

The  borer  of  the  ourraut  stems  is  the  larva  of  a  pretty  little  clear-wing 

y    moth,  jEgwia  lipidiformia  Linneos  (Fig.    17).     lAte  in  the  fall  all  nn- 

W     healthy-looking  stems  in  the  red,  white  and  black  current-bushes  should  be 

cot  out  and  barned.     The  moths  appear  in  June,  and  consort  (or  safety 

with  the  small  black  wasps  of  the  genera  Odyntrui  and  OoryUi,  whiui 

they  somewhat  reoemble.     A  child  can  soon  learn  to  distinguish  them  from 

these,  and  can  spend  a  few  bright  midday  hours  profitably  in  capturing  the 

th  a  butterfly  net.     Tbe  capture  of  one  female  will  save  many  cnrrant  stems 

lage.' 

have,  then,  glanced  at  some  of  the  worst  of  the  inatct  pests  that  frequent  the 
garden.  The  study  of  them  in  their  native  btunta  will  be  found  futl  of  interest, 
lowledge  of  their  proceedinss  and  the  various  methods  of  couDteraoUng  them, 
e  of  great  value,  and  ought  not  by  any  to  be  lightly  eateemed. 


ON  THE  NOOTUIDiE   OCCURRING  AT   TORONTO. 
By  Arthur  Gibson,  Toboitto. 

some  time  past,  in  faot  ever  since  the  season  of  1896,  I  have  considered  tbe 
to  be  my  special  favourites  amongst  the  Lepidopter»,  and  in  view  of  this  I 
t  few  remarks  nnder  the  above  heading  might  interest  those  present. 
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The  Nootnldn  compriu  thftt  large  jkmUj  of  Lepidoptera  known  u  the  "  Owl-let" 
motht,  or  night-flyera.  A*  a  role,  the  membere  of  tbia  familj  feed  by  night  and  i^ 
daring  the  daytima  Some  of  the  larrs  of  theae  moths,  oommonly  known  ai  ont-wrm^ 
ue  amongat  the  moat  deibractive  of  onr  oaterpillari.  The  raragea  which  they  h^vo  beeo 
reoorded  as  making  resulting  in  the  loeses  of  certain  agrionltnral  prodnote.  '■are  been 
enormovB.  Around  Toronto,  as  far  as  I  know,  their  denutations  have  not  amounted  to 
very  maoh,  comparatively  apeaking.  In  the  regions  moat  infested  with  these  peata,  the 
loss  to  agriculture  U  tremendona,  bat  the  ravages  thus  oaaaed  have  been  reported  SO  folly 
in  Government  pabliaatiooa  that  it  is  not  necessary  for  me  to  say  anything  farther  about 
their  destroctive  propensities.  It  might  not  be  oat  of  place,  however,  to  mention  that 
on  aooonnt  of  these  larvn  being  night  feeden,  all  of  their  devastations  are  perpetrated 
after  dark,  in  the  daytime  the  oaterpillara  hiding  nnder  crevices,  stones  or  any  otbsr 
article  under  which  they  can  escape  notice. 

To  the  collector  of  these  moths  there  are  various  novel  ways  of  prooaring  speoimen^ 
The  two  most  indulged  in,  in  Toronto,  are  taking  advantage  of  the  electric  lights,  espeoi- 
ally  in  the  outer  diatricte,  and  by  the  still  better  way  of  "  Bogaring  "  the  trees.  In  the 
early  part  of  the  aeason,  say  until  towards  the  last  week  in  June,  the  Njotaids  that  are 
then  flying  seemingly  prefer  the  electric  lights  to  the  "  sugar  " — snob  is  my  experiene& 
By  the  firat  of  July  they  start  to  come  to  the  "  sugar,"  and  from  then  uatii  the  end  of 
August,  and  even  beginning  of  September,  lota  of  good  work  can  be  aooompliahed.  Some 
2footuids  which  are  often  taken  at  "  light  "  are  seldom  captmed  at  "  sugar,"  while  on  Uta 


ether  hand  specimena  like  the  oatooala  are  generally  taken  at  "  angar."  Relicta  (Tig.  18) 
is  about  the  only  catooala  which  I  have  noticed  around  the  lighta  to  any  extent,  Daring 
the  end  of  August  of  last  seaion  quite  a  number  of  Beltctas  were  to  be  seen  at  "  lighv 
while  I  have,  aa  yet,  only  met  with  one  specimen  at  "  sugar."  Oolleoting  with  the  aid  of 
"  augar  "  ia  much  the  better  way,  not  only  as  regards  the  number  of  specimens  taken,  but 
also  in  view  of  the  variety  of  NootaidB  secured.  The  season  of  1897  was  an  idakl  one  for 
"  sngaring "  purposes  in  Toronto.  One  evening  as  many  as  26  specimens  of  oatooala 
were  taken  by  Ur  McDannough  and  myself  while  oat  together,  besides  a  large  number 
of  amaller  interesting  Moctaids. 

It  is  safe  to  say  that  among  the  Noctuids  we  find  some  of  our  moat  beautiful  moths, 
but  on  the  other  hand  aoroe  of  ihem  are  moat  inoonapicuoua  in  color,  being  of  a  dull  gray, 
brown,  or  black,  or  these  colors  combined. 

In  North  Ameiica,  according  to  Prof.  J.  B.  Smith's  List  of  Lepidoptera  of  Boreal 
America,  there  are  recorded  no  lesi  than  1811  distinct  species  of  thia  great  &mily  of 
Noctuidae,  and  aince  the  compilation  of  this  list  there  have  been  several  new  spedea 
described  On  my  list  I  have  marked  off  about  160  difierent  Bptjcies,  which  I  have  taken 
at  Toronto,  beaidea  quite  a  number  of  unnamed  apeoies.  Probably  there  occur  aeveral 
hundred  more  repreeentatives. 

Among  the  various  genera  there  are  to  be  found  some  very  interesting  species.  Tb» 
firat  thing  I  have  marked  of  on  my  list  ii  Raphia  frater.  Thii  moth  is  of  uucommra 
occurrence,  the  specimens  I  have  being  taken  at  light. 
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The  gaau  Aeron^oU  ia  an  int«reatiiig  oiw,  Mine  of  the  memben  being  beaatifol 
Aronnd  Toronto,  I  hftre  taken  10  difiiurent  ipedea,  vis.,  ocoidentklu  (Fig.  19). 


Fin.  19.  Fig.  30. 

moraU,  popnli,  AmericuiK,  daetylinA,  hMtnliler,  lateioonu,  bramon,  mperuu  (Fig,  20), 
and  fnner&lia.  Of  theae  probably  fnneialis  ia  the  moat  rare,  while  momla,  daotylina  and 
lotdcoma  are  very  loartse. 

Harriaimemna  triaignata,  the  only  one  of  the  genns,  ia  a  ratbec  pratty  moth ;  the 
three  apecimeni  I  have  were  taken  at  light. 

It  ii  not  neoeaaary  for  me  to  mention  every  speoiee  of  Noctnidae  which  I  have  taken, 
■0  I  will  jost  confine  myaelf  to  the  namea  of  thoae  which  to  me  are  oonsidered  of  rare  and 
of  naoommon  ooonrrence  in  the  neighborhood  of  Toronto.  In  caaei  where  it  ia  poirible  I 
have  mentioned  whether  the  ipecimena  were  taken  at  "  light "  or  at  "  ingar." 

MioTocoelia  dipntheroidea,  (airly  rare,  taken  at  light. 

Rhynchagrotia  onpida,  at  angar,  very  few  taken.  Firat  time  I  took  it  waa  in  1896  ; 
very  aoarce  aioce  then. 

Semlophora  tenebrifera,  one  specimen  at  light, 

Feltia  venerabilia,  only  one  apeoimen,  taken  at  light 

Dioopis  Qrotei,  one  specimen  taken  at  angar,  13  June,  1896. 

Mameatra  imbrifera.  Took  one  apeoimen  of  thia  beantifnl  inieot,  reating  on  th» 
trank  of  a  tree,  on  the  afternoon  of  18th  Jnly.  1896. 

Mameatra  pDipnrisaata,  1  ap.  at  light. 

]dameitra  grandis,  2  ap.  at  light. 

Mameatra  adjoncta,  1  ap.  at  light. 

Mameatra  latex,  1  ip.  at  light,  30th  May,  1895,  and  one  9th  May,  1896. 

Uameetra  roaea,  very  rare,  two  ep.  at  light,  last  capture  26th  May,  1897. 

Hodena  lignicolor,  rather  uncommon,  taken  at  sugar  in  Jane  and  Jnly,  1695. 

Dipterygia  soabrinscnla,  2  sp.  taken  at  angar. 

Prodenia  flavimedia,  one  ap.  at  light 

Trigonophora  periooloea,  1  sp.  at  sugar  and  I  at  light. 

Helotropha  reniformia,  fairly  common,  at  sugar  in  1896,  rather  scarce  since  then. 

Hydioecia  velata,  1  sp.  taken  at  light. 

Hydioecia  caUphraota,  I  ap.  at  light,  9th  May,  1894. 

^rrhia  umbra,  2  ap.  at  light  ^th  May,  1896,  and  2  tp.  of  the  variety  aneolata  on 
SOthJnne,  1896. 

Orthoaia  fermgiooidea,  2  sp.  taken  2lBt  Sept,  1895. 

Scopeloaoma  Mofiatiana,  one  of  the  early  appearing  Noctnlds,  2  sp.  taken  at  light 
30th  April,  1896  ;  also  observed  last  season. 

Soopelotoma  oeromatioa,  alao  an  early  Nootuid,  i  ip.  taken  at  light  20th  April,  1696. 
I  have  never  taken  either  of  the  last  two  named.  In  the  fall  of  the  year,  althoogh   I 
uidentand  they  hibernate  in  the  imago  stata 
4  EN. 
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Okloounpa  curvimacnU,  very  nloa  thing,  2  n.  taken  t,i  Ught,  20th  April,  1896,  ud 
1  ip.  17th  Maj,  1897. 

Cacollia  uteroidei,  2  bred  Bpeoimens. 

Cncnllia  intennedia,  3  ip.  at  light,  2  on  20  April  and  1  on  16th  ApriJ,  1896. 

Among  the  Fltudas  there  are  some  fine  things.  I  have  taken  8  diflerent  speoiv 
marked  off  on  my  lirt,  viz,  nrea,  aereoidtw,  ballnoa  (Fig.  21),  striatella,   bimaculata. 


Fig.  n.  Fig.  22. 

preoationii,  ampla,  and  aimplez  (Pig.  22),  together  with  onel'nn-Damed.  Of  theaa 
•triatella,  hallaoa,  and  ampla  are  the  rarait,  with  eimplex  and  preoationia  the  commoueaL 
All  mTiJPliuiaa  wete  taken  at  light 

Heliothia  armiger,  one  >p.  taken  S2nd  Sept.,  1895. 

Alaria  florida,  very  pretty  moth,  4  sDecimens  taken  at  light  in   1894,   never  very 


Ab  to  the  Catocalaa,  I  hare  taken  14  difierent  apeciei  at  sngar,  the  principal  capttuea 
being,  grynea,  ultronia  (Fig.  23),  a  beantifnl 
variety  ot  ilia,  briaeia,  relicta,  (Fig.  18), 
habilis,  neogama  (3rd  Aug.,  '96)  and  reteotA, 
The  seaasQ  of  1696  was  by  far  the  beat  I 
have  yet  experienced  in  collecting  Catooalai, 
anch  speoies  as  ilia,  cerogama,  nnignga,  and 
parta  (Fig.  24)  being  very  common.  Daring 
the  paat  season  I  did  not  notice  a  single 
specimen  of  ilia.  I  understand  that  0.  oara 
was  taken  in  Toronto  last  season. 
'^  '  Fanopoda    mfimargo,    one    apeoimen, 

^'*-  '''  taken  at  light 

Homoptera  nigricans,  one  speoimen  at  light 
Bomolocha    baltimoralis, 
2  sp.  at  light 

BrephoB  infans,  one  speo- 
imen taken  on  11th  April, 
and  one  olwerved  on  16th 
AprU,  1898. 

I  have  brought  to  the 
meeting  some  of  the  species 
mentioned  in  my  paper,  alio  a 
few  "uniques"  which,  as  yet, 
I  hare  not  got  identified. 
Some  of  these  will  no  doubt 
interest  certain  of  the  mem- 
ben  present. 

ff^UAt  a  future  date  I  may  be  able  to  relate,  In  a  much  better  manner,  something  on 
the  <'Nootuidae  ooonrring  at  Toronto,"  which  may  be  of  more  intereat  than  the  article  I 
have  jnst  read. 


Fio.  24. 
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Mr.  Qibson  also  exhibited  Bpeoixnena  on  the  following  very  rare  butterflies  which  he 
80  fortunate  as  to  have  captured  at  Toronto  :  Thecla  Ontario,  Pamphila  Baraooa  and 
Brettus ;  also  Pyrameis  carye,  which  was  taken  by  Mr.  Tyenu  T.  Ontario  has  only  been 
twice  taken  before  in  the  Proyince  from  which  it  is  named ;  the  other  three  are  new  to 
our  Canadian  list. 

Mr.  D.  Brainerd  disagreed  with  the  writer  of  the  paper  regarding  the  superiority 
of  light  to  sugar  as  an  attraction  for  moths.  Mr.  Winn  said  that  he  had  found  sugar  the 
best  bait  until  June  15th,  but  after  that  flowers  were  the  most  attractive.  He  had  taken 
160  specimens  between  7.15  and  8.15  one  evening. 


THE    COLLECTOR 
AND  HIS  RELATION  TO  PURE  AND  APPLIED  ENTOMOLOGY. 

By  F.  M.  Wbbsteb,  Woostbb,  Ohio. 

The  insect  collector  may  or  may  not  be  a  professional  entomologist.  He  may  be  a 
minister,  doctor,  lawyer,  merchant,  soldier  or  sailor.  He  may  be  confined  within  the 
walls  of  a  counting-room,  bank,  office,  study  or  other  place  of  occupation,  during  eight 
or  ten  hours  of  the  six  days  of  the  week,  for  eleven  months  of  the  year,  or  he  may  be 
oamped  for  months  in  the  wilderness,  or  spend  months  on  the  sea,  with  an  occasional 
respite  of  a  few  weeks  on  shore.  There  are  few  professional  collectors,  the  major  portion 
of  these  being  engaged  in  other  pursuits,  and  spending  the  time  generally  devoted  to  rest 
or  recreation  by  the  majority  of  people,  in  the  collection  of  insects,  in  itself  a  most  pleasing 
and  healthy  sort  of  recreation,  provided  ones  tastes  trend  in  that  direction.  Thus  it 
occurs  that  a  collector  may  be  confined  to  a  limited  area,  or  he  may  be  able  to  carry  on 
his  work  in  widely  distant  localities.  I  know  of  a  soldier,  wounded  and  in  a  hospital, 
who  managed  to  make  a  considerable  collection  of  insects  and  especially  such  as  aiB 
readily  attracted  to  light,  and  another  whose  business,  that  of  a  commercial  traveller, 
cakes  him  from  one  end  of  the  country  to  another.  I  have  in  my  own  collection,  specimens 
taken  at  almost  all  hoars  of  the  day  or  night,  under  almost  every  condition  imaginable, 
and  in  as  great  a  diversity  of  localities. 

Outside  of  professional  entomologists,  the  collection  of  insects  is  largely  a  labor  of 
love,  with  no  hope  or  expectation  of  any  compensation  whatever.  This,  then,  would 
appear  to  be  the  proper  place  to  discuss  the  value  of  these  self  imposed  labors  to  the 
science  of  entomology. 

While  much  has  been  said  and  written,  both  pro  and  con,  relating  to  the  value  of 
the  services  of  those  men  and  woman  who  collect  but  do  not  study  insects,  it  has  always 
appeared  to  me  that  in  this,  as  in  almost  everything  else,  we  should  make  a  distinction 
between  the  careful  collector  and  the  one  who,  strictly  speaking,  could  hardly  be  termed 
a  collector  at  all.  Of  course  industry  and  energy  here  as  elsewhere,  count  for  much,  but 
care,  neatness  and  accuracy  are  imperative.  Then,  again,  there  has  existed  a  certain 
condition  of  affairs,  happily  now  fast  disappearing,  under  which  a  collector  was  obliged 
to  humbly  submit  his  hard  earned  material  to  a  specialist  for  determination,  which 
specialist,  after  condescending  to  go  over  it,  retained  the  specimens  for  his  trouble,  and 
in  the  case  of  new  forms,  frequently  forgot  to  give  credit  to  the  collector  when  naming 
and  describing  them.  It  wm  thought  sufficient  to  state  that  specimens  were  from  Canada, 
California  or  Texas.  The  description  being  sometimes  drawn  up  from  a  single  specimen, 
thought  to  be  typical  of  course,  because  it  was  the  only  one  in  the  hands  of  the  describer, 
was  often  faulty,  bo  that  the  danger  to  the  pure  science  from  discolored  or  deformed  ma- 
terial getting  into  such  hands  was  very  considerable.  It  goes  without  saying  if  you 
place  a  lot  of  carelessly  collected  and  prepared  material  in  the  hands  of  a  specialist,  who 
is  simply  a  species  maker,  and  whose  judgment  and  accuracy  is  not  above  question,  the 
result  will  be  not  only  n.  gen.  et  sp.,  ad  infiniiumf  but  time  has  shown  that  the  sort  of 
entomology  that  such  work  represents  had  best  be  spoken  of  in  connection  with  an  t. 
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Bat  thia  is  one  extreme  and  one  that  is  iaat  being  eliminated,  all  specialists  of  repute  now 
giving  full  credit  to  the  collector  for  material  placed  at  their  disposal,  and  frequently 
this  is  done  at  the  request  of  the  specialist  himself.  It  seems  to  me  that  this  is  one  of 
the  most  encouraging  evidences  of  progress  in  entomological  research,  as  the  collector 
soon  finds  that  witib  credit  there,  invariably,  goes  more  or  (ess  responsibility,  and  we 
therefore  get  better  and  more  careful  collecting,  while  the  specialist  or  systematist  is 
placed  in  possession  of  better  material  and  more  elaborate  data,  and  is  thus  better  enabled 
to  avoid  mistakes  and  synonyms.  Bat  we  must  not  lose  sight  of  the  £sct  that  this 
material  and  data  must  be  supplied  by  the  collector,  who  may  be  so  situated  that  he  is 
not  able  to  work  up  his  material  properly,  whUe  the  systematist  is  often  equaUy  unable 
to  secure  these  by  his  own  efforts ;  and  we  thus  have  a  division  of  labor,  which,  if  faith- 
fully carried  out  by  both  parties,  can  only  result  in  much  good,  and  material  progress  in 
our  beloved  science. 

For  my  own  part,  I  have  come  to  look  upon  the  labors  of  the  careful  collector,  as 
having  much  the  same  relation  to  the  science  of  entomology,  as  those  of  Livingstone  and 
Stanley  have  to  the  advance  of  civilization  in  Southern  Africa.  These  latter  gentlsmen 
did  not  fell  trees  and  plow  and  sow,  but  they  paved  the  way  for  these,  and  made  civiliza- 
tion possible.  The  collector  is  the  advance  discoverer,  who  must  be  followed  by  the  sys- 
tematist before  the  biologist  can  commence  his  labors.  We  first  must  get  our  species,  and 
then  so  define  it  as  to  prevent  its  being  continually  confused  with  other  forms,  else  we 
cannot  study  either  its  own  life  or  its  relation  to  other  speciea  In  the  history  of  the 
advance  of  civilization  we  have,  first,  the  discoverer,  next,  the  pioneer  agriculturist  with 
'  his  log  cabin,  followed  by  cities  and  schools  and  churches  and  rsolways,  all  the  accompani- 
ments of  civilized  life,  but  all  preceded  by  the  one  who  first  made  his  way  through  the 
trackless  wastes  and  told  of  what  he  saw. 

Now,  about  the  collector  and  his  work.  He  who  cares  nothing  for  habits,  variations 
and  geographical  distribution,  will  accomplish  the  least  for  the  advancement  of  the 
science,  though,  as  has  been  stated,  industry  and  push  are  neither  one  to  be  despised,  and 
it  is  better  to  know  that  certain  species  are  to  be  found  in  Canada,  Oalifomia  or  Texas, 
than  not  to  know  of  their  existence  at  all.  It  would  be  much  more  satisfactory  to  know 
just  where  in  these  areas  the  species  were  found,  as  all  extend  over  a  wide  area  and  great 
variety  of  country.  But  just  here  let  me  call  attention  to  a  serious  defect,  and  one  that 
does  not  seem  to  be  confined  to  the  careless  or  inexperienced,  viz.,  givinsr  as  localities  of 
occurrence,  isolated  points,  having  local  names  which  are  unknown  a  few  miles  away,  and 
are  not  to  be  found  indicated  on  any  of  our  maps.  Such  give  no  clue  whatever  to  the 
one  who  is  engaged  in  tracing  out  the  geographical  distribution  of  a  species,  as  I  have 
myself  experience  after  hours  of  fruitless  search,  finally  giving  up  in  despair.  In  aU 
cases  it  is  better  to  give  exact  localities  with  reference  to  their  proximity  to  some  point 
which  is  indicated  on  our  maps ;  the  approximate  latitude  and  longitude  will  be  the  most 
stable  and  valuable  of  all,  as  the  information  can  be  used  in  any  country  and  by  the  aid 
of  very  ordinary  maps  and  charts.  To  those  who  object  to  taking  the  trouble  to  do  this, 
let  me  suggest  that  other  entomologistp  will  there  take  up  our  work  after  we  have  followed 
Harris,  Fitch,  Biley,  and  more  recently,  Lintner  and  Maskell,  on  that  long  journey  from 
which  none  return.  We  cannot,  now,  see  what  problems  those  who  are  to  follow  us 
may  have  to  solve,  nor  can  we  determine  the  nature  of  the  data  that  will  be  required 
for  such  Bolutiona  Then,  too,  the  foreign  entomologist  has  frequently  to  turn  to  us 
for  information  regarding  the  distribution  of  both  species  and  genera,  and  it  is  but  justice 
to  our  fellows  if  we  present  our  data  in  a  manner  that  will  be  most  intelligible  to  them. 
Some  very  good  collectors,  and  not  all  of  them  American  either,  have  overlooked  this 
matter,  and  as  a  consequence  we  are  sometimes  left  in  the  dark  where  we  most  needed 
light,  and  our  colleagues  really  intended  to  supply  it  to  us. 

Altitude  will  not  come  amiss  when  you  go  over  your  notes,  possibly  twenty  years 
hence,  while  food  plants,  food  habits,  relative  abundance,  and,  indeed,  almost  any  facts 
relative  to  the  "  sociology  "  of  a  species  will  be  sure  to  be  of  use  sometime,  for  someone. 
I  am  continually  using  data  secured  teu,  fifteen,  or  twenty  years  ago,  some  of  it  at  the 
time  seeming  to  be  hudly  worth  recording,  but  it  is  surprising  how  many  good  things 
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)  way  of  specimens  and  facts  we  are  continnaily  turning  up,  by  accident,  as  it  were, 
times  not  realizing  the  fall  value  of  our  ''  find  "  until  years  afterwards.  A  careful, 
:ul  observation  ia  never  without  value,  as  it  either  brings  a  new  fact  to  light  or  else 
antiates  an  old  one.  Insects  do  not  necessarily  act  aJike  over  the  entire  area  of 
distribution,  and  the  man  or  woman  who  uses  their  own  eyes  is  filmost  sure  to  see 
bhing  that  has  not  before  been  observed.  Why  !  I  have  gone  to  your  fellow  member, 
W,  H.  Harrington,  again  and  again  for  facts  regarding  some  of  our  insects  that  I 
been  observing  for  years,  but  he,  with  his  close  obseriration,  has  observed  things 
if  they  were  to  be  seen  in  my  locality,  were  overlooked  by  me.  We  do  not  see  every- 
:  going  on  about  us,  by  any  means,  even  we  that  are  most  in  the  field,  and  I  have 
sevenJ  hundred  miles  from  home,  and  found  certain  insects  there  doing  certain 
^  that  they  were  not  observed  to  do  at  home,  but  as  soon  as  I  returned  they  were 
1  to  be  engaged  in  precisely  the  same  way  that  (  had  observed  them  elsewhere,  and 
kbly  had  been  doing  so  all  the  time,  but  I  did  not  happen  to  be  a  witness  to  the 

Of  late  we  are  hearing  much  relative  to  life  zones,  and,  while  it  is  hardly  probable 
we  have  at  the  present  time  sufficient  definite  information  regarding  the  exact  local- 
of  occurrence  among  insects  to  enable  us  to  say  much  in  regard  to  these,  as  it  ia 
easy  to  say  too  much,  yet  we  all  know  that  our  species  are  not  all  of  them  generallv 
.buted.  Almost  every  collector  will  get  species  in  his  immediate  neighborhood, 
times  in  abundance,  that  are  to  be  found  rarely,  if  at  all,  elsewhere.  There  are  cer- 
f  areas,  over  which  a  certain  species  will  be  found  to  occur  in  a  greater  or  less 
lance,  while  a  few  miles  away  it  will  appear  to  have  given  way  to  another.  In 
it  every  locality  there  is  sure  to  be  some  particular  spot  that  will  be  found  especi- 
ich  in  insect  life.  These  favored  spots  may  be  a  bit  of  woodland,  a  bank,  a  shaded 
le  or  a  secluded  valley,  to  which  one  can  go  with  the  assurance  that  he  will  secure 
thing  rare  or  new.  The  vegetation  here  may  not  differ  materially  from  that  of  hun- 
I  of  other  places,  seemingly  equally  favored  also  by  climate  and  elevation,  yet  a 
»r  number  of  species  seem  to  have  gained  a  foothold,  so  to  speak,  here  than  else- 
e,  and,  somehow,  are  able  to  retain  their  hold.  Just  why  this  is  ^ue  is  not  exclu- 
f  an  entomological  problem,  but  involves  animal  and  vegetable  life  as  a  unit,  and  the 
t  collector  can,  if  he  will,  pile  up  facts  that  will  go  a  long  way  toward  the  settle- 
I  of  problems  not  at  present  considered  in  connection  with  entomology  at  alL  In 
■  words,  before  we  can  do  much  with  mapping  out  life  zones,  we  must  have  a  vast 
int  of  information  that  can  only  be  securod  by  the  careful  colleqtor  and  observer, 
only  must  this  data  be  secured,  but  it  must  be  made  available  by  being  placed  on 
d  where  it  can  be  found  by  the  great  army  of  scientific  men  and  women.  I  am  well 
e  that  there  is  in  some  quarters,  an  aversion  to  publishing  detatched  notes  and  obser- 
ns  and  a  tendency  to  hold  fast  to  all  such  until  a  mass  of  material  is  thus  secured 
lent  for  an  extended  and  exhaustive  discussion,  but  it  has  always  appeared  to  me  in 
ferent  light.  Let  us  suppose  that  the  science  of  entomology  is  an  immense  vase,  as 
as  ^tna  or  YesuviuB,  and  this  is  shattered  into  fragments  and  scattered  over  the 
3f  the  earth,  and  entomologists,  without  definite  knowledge  of  its  original  form  or 
nsions,  are  set  to  work  to  gather  up  these  scattered  fragments  and  reconstruct  the 
The  fragments  will  of  course  be  of  every  conceivable  size  and  form  and  when 
a^ht  together  fit  into  each  other  perfectly,  but  many  of  them  will  be  much  alike  in 
so  that  the  misplacing  of  a  fragment  will  not  infrequently  occur,  the  mistake  only 
I  discovered  by  the  proper  one  being  found  and  fitted  into  place.  A  fragment  may 
de  a  species,  or  any  fact  ionnected  with  its  life  history  or  habits.  Now,  let  us  sup- 
that  a  collector  in  Canada  or  elsewhere  discovers  a  new  species,  while  an  entomo- 
^  in  some  distant  part  of  the  world  discovers  an  allied  form.  Here  are  two  frag- 
s  of  science,  separated,  how  widely  we  cannot  know,  until  the  intervening  space  has 
filled  in  by  collections,  breedings  and  observations  carried  on  by  perhaps  a  dozen 
ent  individuals,  possibly  speaking  half  as  many  different  languages,  each  oontribut- 
is  fragment  that  is  to  fill  in  the  space  that  divides-  the  two  forms  and  cements  the 
k)gether,  so  to  speak.     Let  me  illustrate  again,  taking  this  time  Diaapii  amygdali^ 
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which  has  recently  been  discussed  by  Mr.  Oookerell,  Mr.  Tryon,  Mr.  Lonnsberry  and 
myself,  each  presenting  some  new  phase  of  its  habits  in  various  parts  of  the  world.  Bat 
one  of  my  contributions  related  to  a  parasitic  foe,  described  by  Dr.  Howard  and  reared 
by  myself  from  the  Coccid  just  mentioned,  on  trees  recently  imported  from  Japan,  and 
also  by  Professor  Marchal  in  Paris,  Mr.  E.  E.  Green  in  Cevlon,  the  late  Mr.  W.  M. 
Maskell  from  Ooccids  received  by  him  from  Sydney,  New  South  Wales,  and  at  the  United 
States  Department  of  Agriculture,  from  an  Aspidiotus  from  Georgia.  Here  we  have 
fragments  of  our  imaginary  vase  gathered  from  all  quarters  of  the  globe,  not  only  fit- 
ting into  the  Dtaspis  fragment,  but  into  others  as  widely  separated  as  welL  But  suppose 
each  one  had  kept  his  fragment  to  himself  until  such  time  as  he  could  secure  sufficient 
material  for  an  exhaustive  paper ;  how  long  would  each  have  stood  in  the  way  of  the 
other  in  attempting  to  make  use  of  his  information  t  "  Rushing  into  print "  is  not  to 
be  commended,  but  a  collector  owes  it  to  his  fellows,  and  to  entomology  in  general,  to 
collect  carefully  and  make  all  possible  observations  in  connection  wiUi  his  material, 
placing  the  former  on  record  for  the  benefit  of  hii  colleagues.  The  value  of  such  work 
as  is  being  done  by  Messrs.  Harrington,  Kilman,  Bean,  Fletcher,  Lyman,  Fylee  and  other 
Canadian  entomologists,  is  not  to  be  measured  by  our  present  knowledge,  nor  are  the 
facts  gained  by  these  gentlemen  to  be  taken  separately,  for,  individually,  they  may  be 
nearly  or  quite  worthless  and  yet  contain  the  very  missing  link  that  some  other  worker 
is  hunting  for,  and  through  the  lack  of  which  he  is  unable  to  proceed  in  the  solution  of 
his  own  problem.  Isolated  from  his  fellows,  working  for  the  love  of  nature  with  little 
or  no  encouragement  from  those  about  him,  it  is  not  to  be  wondered  at  that  a  collector 
should  think  only  of  himself  and  his  individual  pleasure,  becoming  satisfied  with  dried 
corpses  pinned  in  his  cabinet  and  caring  nought  for  the  habits  of  these  forms  of  life  when 
active.  But  there  Ih  a  world  of  riches  at  the  door  of  every  collector,  isolation  fre- 
uently  becoming  a  blessing  in  disguise,  for  if  he  will  but  keep  his  eyes  open  and  tell 
e  world  what  he  sees,  he  ^1  ere  long  be  surprised  at  the  wealth  of  facts  that  he  will 
accumulate. 

The  unknown  in  entomology  may  be  likened  to  an  ocean  whose  shores  are  lost  in 
infinity,  while  the  known  is  as  a  mill  pond.  There  is  so  much  to  observe,  so  much  to 
learn  and  life  is  so  short  The  collector,  more  than  any  one  else,  has  opportunities  for 
observation  such  as,  if  made  with  care  and  accurately  recorded,  may  outweigh  volumes  of 
compilations  that  are  too  frequently  permeated  by  the  opinions  of  men,  while  original 
observations  come  direct  from  the  hand  of  the  Creator. 

In  conclusion^  then,  if  there  is  any  kind  word  of  encouragement  or  of  admonition 
that  I  can  offer  to  the  collector,  whether  he  be  located  in  city  or  country,  let  me  do  so 
here.  Gather  up  these  fragments  of  which  I  have  beeh  telling  you,  as  you  would  grains 
of  gold  from  among  the  sands,  for  sooner  or  later  there  will  be  a  mint  open  for  their 
reception  and  you  will  be  surprised  at  their  value.  You  will  be  more  than  once  aston- 
ished to  find  that  what  you  took  for  a  worthless,  fragmentary  observation,  will  really 
turn  out  to  be  the  keystone  of  an  arch  which  has  long  been  unfinished  for  lack  of  your 
fragment. 
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ENTOMOLOGY  IN  SCHOOLS. 
Bt  Wm.  Loghhbad,  Ontario  Agbiodltural  Collegb,  Gublph. 

The  Annual  Reports  of  this  Society  for  1896  and  1897  contain  several  very  sug> 
gestive  papers  relating  to  the  study  of  insects  in  our  schools.  Ex-President  Dearness 
dealt  somewhat  fully  with  the  subject  in  his  two  Presidential  addresses,  and  the  late 
Professor  Panton  outlined  a  method  of  presenting  the  subject  from  an  economic  stand- 
point. These  three  addresses,  I  remember,  gave  rise  to  a  discussion  among  the  members 
present  on  those  occasions,  and  showed  plainly  that  the  time  was  ripe  for  introduction  of 
nature-study  into  our  schools.  The  members  were  unanimous  in  the  opinion  that  insect 
life  should  form  a  portion  of  the  children's  study,  at  least,  in  our  rural  schools. 
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Mr.  Deameas  deserves  much  credit  for  his  efforts  towards  the  introduction  of  natare- 
stady  in  his  own  Oonnty  of  Middlesex,  and,  in  a  general  way,  throughoat  the  ProTinoe  of 
Ontaria  It  is  to  be  hoped  that  a  little  leaven  will  leaven  the  whole  lamp,  and  that  every 
County  Inspector  will  endeavor  to  the  utmost  to  farther  this  most  desirable  object  The 
tompulsory  study  of  Botany  in  the  lower  forms  of  our  High  Schools  has  already  paved 
the  way  to  a  partial  recognition  of  nature  study  as  one  worthy  a  place  in  oar  school 
curricula. 

As  a  teacher  of  science  for  several  years  in  some  of  our  largest  Collegiate  Institutes,. 
I  may  be  permitted  to  use  whatever  influence  I  possess  in  urging  on  this  good  work,  and 
towards  this  object  this  paper  has  been  prepared. 

This  paper  will  consider  the  subject  under  the  headings  Why?^  How  f,  and  Wlien  /, 
iiS.9  why  should  teachers  introduce  the  study  of  insect  life  into  their  schools  f  Supposing 
its  introduction  is  a  wise  procedure,  how  should  it  be  taken  up  t  and  when  should  it  be- 
taken upl 

Why? 

1.  Because  the  study  of  insect  life  trains  the  eye  to  see,  and  the  mind  to  draw 
proper  conclusions  from  certain  observed  facts.  The  child  learns  clearly  the  relationship 
between  causes  and  effects.  It  is  remarkable  the  number  of  people  who  jump  at  oondu- 
sions  without  taking  the  time  to  relate  cause  and  effect.  IVaditions  and  superstitions- 
are  still  rampant,  and  many  erroneous  ideas  of  our  forefathers  are  still  too  often  accepted 
as  truth  in  spite  of  the  great  advances  that  science  has  made  during  the  last  fifty  years. 

Pupils  properly  guided  in  their  observations  of  nature  will  soon  correct  for  them- 
selves  many  of  the  errors  that  imperfect  observers  have  made,  and  which  have  been 
handed  down  as  truths.  When  the  pupils  have  grown  older,  and  have  become  engaged 
in  the  various  pursuits  of  life,  where  alertness  of  mind,  close  observation,  and  accurate- 
deductions  count  for  much  in  the  struggle  for  wealth,  those  who  have  been  most  carefully 
trained  while  young  will,  other  things  being  equals  be  most  likely  to  succeed.  It  is  a. 
case  of  survival  of  the  fittest  in  a  struggle  for  existence.  Comparisons,  relations  and 
judgment  which  are  cultivated  by  a  proper  study  of  insect  life  are  indispensable  to 
the  successful  farmer,  merchant  and  statesman.  "  If  the  farmer's  boy  learns  how  to 
accurately  observe  the  process  of  nature  with  which  farm  produce  deals,  and  the  foes  with 
which  agriculture  has  to  contend,  are  not  the  chances  vastly  increased  that  he  will  be 
suocessful  in  managing  nature  so  as  to  get  the  greatest  favors  from  this  coy  mistress  of 
his  life  and  fortune  t " 

2.  Apart  from  the  direct  bearing  on  a  successful  life  from  a  commercial  standpointi 
the  study  of  nature  reveals  beauties  and  wonders  all  about  us.  Our  eyes  are  opened  to 
the  wondrous  transformation  of  insects,  to  the  inter-relationships  which  exist  between 
plants  and  insects,  and  among  insects  themselves.  These  are  subjects  of  perennial  interest| 
and  the  persons  who  have  observed  nature  carefully  will  find  in  her  not  only  "  a  resource 
and  recreation,  but  an  ever- faithful  friend  holding  out  comforting  arms  to  Uiose  who  are 
weary  in  soul  and  body."  I  think  no  one  can  be  unhappy  who  has  a  true  friend  in 
nature,  and  can  establish  a  living  sympathy  with  everything  about  him,  for  Coleridge  s*ys : 

'*  He  praveth  best  who  loveth  beet 
All  things,  both  great  and  small ; 
For  the  dear  Qod  who  loveth  ns, 
He  made  and  loveth  all." 

A  writer  with  wide  experience  says  :  *'  The  element  of  education  which  is  at  present 
most  lacking  in  our  common  schools  is  the  training  of  the  powers  of  observation.  The- 
ehUdren  ne^  above  all  things  else  to  be  taught  to  observe  carefully  and  correctly  and  to 
state  their  observations  in  clear  and  terse  language.  The  ordinary  child,  whether  on  the^ 
farm  or  in  the  town,  actually  sees  comparatively  little  in  the  world  about  him.  The 
wonders  of  the  trees  and  plants  in  park  or  meadow,  of  birds  and  insects  flying  about  the 
house,  float  like  shadowy  visions  before  his  eyes.     '^  Seeing,  he  sees  nof    He  needs  a. 
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teacher  who  can  open  hii  tjtm  and  fix  hia  mind  on  the  raftUtiei  Mnong  whioh  hii  daily 
life  ia.paaaed.  TUa  wcmntte  obaerration  of  natnr&l  objeota  and  faota  ii  the  onljr  fonnd*- 
tion  on  which  aoientific  attainments  can  reat.  The  acientiat  ia  ohiefly  a  man  who  aeea 
brttar  than  hia  fellow  men.     Bat  it  is  alao  a  great  help  in  practical  life. 

3.  "  No  branch  of  aoience  meana  more  in  actual  dollan  to  the  people  of  the  country 
than  Entomology.  At  least  one-tenth  of  onr  crops  is  lost  owing  to  the  depredation  ot 
insects."  It  is  sorely  a  proper  thing  to  instmot  onr  children  aboot  the  inseotB.  They 
ahonld  leun  to  distingnish  insects  which  are  enemies  from  those  whioh  are  friends.  It 
onr  fiumers  and  gardenera  nndentood  the  method  of  dealing  with  the  foes,  and  acted 
promptly  and  effidently,  the  money  Talne  of  this  knowledge  and  action  wonld  equal  the 
richest  Klondike  ever  diaoovered.  When  Qoremments  spend  miUions,  and  individnala 
risk  their  lives  in  opening  np  a  mineral  Klondike,  it  is  not  nnreaaonable  to  ask  that  more 
attention  be  paid  to  this  insect  Klondike  at  onr  doors.  Let  ni  edaoate  the  children  to 
take  an  interest  in  insects,  for  in  a  few  years  they  will  have  the  control  of  the  great 
money-prodooing  areas,  vis.,  the  farms  of  oar  land.  Dr.  Fletcher  has  already  tmat«d 
of  the  value  of  Entomology  from  an  eoonomio  aspect  at  a  previons  meeiing  of  this 
•ociety,  and  Mr.  0.  0.  James,  the  Deputy  Afiniater  of  Agrionlture  of  Ontario,  baa 
*lio  ably  handled  the  subject  in  several  addreues  before  Farmers'  Institutes. 

How. 

Every  good  teacher  will  have  his  own  method  of  preaenting  the  sabjeot,  the  one 
best  suited  to  his  own  individuality,  but  there_^are  general  principles  which  he  must 
follow : 

1.     As  far  as  our  rural  aohoola  are  conoemed,  Entomology  should  be  stndied  "  with* 
out  refiBTenoe  to  systematio  order  or  relationships."     The  whole  study  should  be  thor- 
oughly iikformal  in  every  respect ;  it  should  be  natoraL      No  stated  lesson  should 
be  assigned  as  a  task  beyond  the  general  collecting  of  insecta  which  the  teacher  may  ask 
to  be  done  occasionally.     At  first  the  teacher  will  simply  guide  the  pupils  by  adroit 
questionB  such  as  theoe  :     Where  did  you  find  it  t     What 
was  it  doing  t     On  what  plant  did  you  find  it  t     Did  jou 
see  it  fly  1     How  did  it  fly  I     Did  yon  hear  it  sing  or 
chirp,   etc.     The  difierence  in  structure  among  insects 
brought  before  a  class  should  also  be  studied  by  means 
4f  questions  put  by  the  teacher,  the  number  of  wings, 


Fig.  SB. 
legs,  and  eyes,  (Fig.  36)  its  mouth,  and  iu  breathing  ap- 
paratus.    The  pnpil  will  soon  see  that  insects  are  unlike 
in  many  features,  the  obiervation  of  which  will  tend  to 
increase  his  interest. 

Oooaaionally  injnrious  caterpillars  will  be  caught  in  the 
act  of  eating  leaves  (Fig.  26);  this  occasion  should  be  well 
naed  by  the  skilful  teacher,  and  useful  lessons  learned. 
It  ts  wonderful  what  a  variety  of  insects  will  be  forth-  Fig.  30. 

ooming  when  the  Interest  of  the  pupil  is  thoroughly 
anraaed.     Very  often  the  best  teacher  will  be  inoompetont  to  answei  all  tiie  qneftioas 
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aakad  him  bf  ^ tlifl*oaiioiu  nktsntUiU,  bat  that  ihonld  not  deter  him  in  hli  work,  tor  eTen 
«zpnti|wUI  TerT'often'tell^of  tluu  igtioruioa;^in  m»tten  reUting  to  iniaot-life. 


Fig.  87. 
3.  Enoonrage  the  pnmU  to  make  ooUeotions.     Mr.  Deamen  has  explained  vwj 
olearly  in  hit  loat  year's  Presidential  addieu  the  simple  method  of  oolleoting,  so  that 
•▼er;  teacher  who  foeb  a  living  interest  in  this  informal  work,  will  find  no  difficolty  in 
oqoipping  both  himself  and  his  pnpils  with  the  neoesaarf  appliances. 


Fig.  38. 


'"*'  i  3.  Enoonn^^  the  stud;  of  lif a-historiet,  for  after  all  this  part  is  the  most  important 
in*  BTOrj  respeot.  The  wonderfnl  tnuuformatioDs  shoold  ezoito  inteoBe  onriodty,  and 
aoonracj  as  to  the  obserrationi  forms  one  of  the  most  valnable  trainings  to  be  obtained  in 
anj  department  of  eoienoe.     (See  Fignres  27-32). 

Fir.  37,  thentsipillUiGg.  3S,  th«o«tarpi11»r  ehMtgiiuciiito»ehrr»Iu;  fig.  29,  tha ohrfH^U ;  flg.SOi 
tha  pofMt  battetflr. 


Fig.  IB.  Fig.  SO. 

4.  Make  this  natnre^tndf  the  basis  of  oompOBitlsii  lessons,  and  infonosl  talks,  where 
(food  Wngli'li  form  and  stjls  most  be  insisted  npon.  A  child  fnll  of  entbnsiasm  for  a 
«algeot  oannot  help  bnt  talk,  and  write  too,  if  required  to  do  so.  Let  abatraot  and 
fordga  toj^os  ahme  UU  Us  reading  has  beoome  wider  and  bis  mind  more  fnllj  developed 
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nia  li^okl  exprenioD  of  ths  leqaenow 
in  the  deTelopraent  in  inieot  lile,  if  npealei 
frequently,  will  become  one  of  hkbit,  and 
will  tell  powerfolly  in  many  other  ways. 
Not  long  ago  the  Principal  of  one  of  onr  larg- 
est Uodel  Schools  stated  to  me  dnrii^  a  con- 
venation,  that  almost  invariably  he  ooold 
pick  out  the  teaohera- in- training  under  him 
who  had  received  a  aoience  training  in  the 
High  Schools.  Science- trained  pnpila  ooold 
develop  a  lesson  along  natural  linee  in  proper 
logical  order,  so  that  they  were  thoronghly 

_  pedaeoeical  in  all  their  work. 

Big.  81,  grub,  pnpa  ud  beetle  (PmuJos  Ooinntua).  '     ^  " 

6.  Let  the  study  of  insects  be 
one  of  relaxation  ^m  the  more 
ardnoni  duties  of  the  school.  The 
pupil  must  never  have  "  Ezamin- 
ationa "  on  the  subject,  else  the 
knowledge  of  facts  will  soon  be  con- 
sidered by  pnpili  the  chief  aim  of 
the  study.  Even  the  observations  \^ 
to  be  made  must  be  incidental,  just 
M  the  quettioni  must  be  Informal. 

Hie  child  mind  craves  for  in- 
formal instruction  along  such  lines, 
ind  "the  school  becomes  a  delight- 
fnl  place,  and  the  teiMher  an  angel 
of  light" 

WhbkI 

The  amount  of  time  allotted  to 
tbia  study  should  not  be  mnoh. 
Let  it  creep  in  whenever  the  teacher 

feels  that  tiiere  is  a  need  of  relax-  Fig.  33,  truufornutioiu  of  s  Dn«en-Fif . 

BtioB,  or  when  he  has  material  for  a  good  lesson.  8ome  have  advocated  devoting  a  peiiod- 
to  the  work  on  Friday  afternoons,  but  X  would  not  limit  the  period  to  any  particular 
time.  It  should  not  appear  at  all  in  the  programme  of  stadies.  The  youngest  child;  is 
not  too  young  to  make  observations  and  to  try  to  give  explanations. 

Tkaohxb'b  Eqviphbnt. 

The  greatest  difficulty  at  the  present  day  is  to  secure  properly  equipped  teaohen. 
This  difficulty  will  gradually  disappear  as  natare-oourves  are  placed  on  the  curricula  of 
ITormal  and  Model  Schools,  but  a  few  words,  I  think,  will  not  be  out  of  place  here  regwd- 
ing  books  with  which  the  nature  teacher  should  be  familiar. 

1.  Comstock's  Inteet  lAjt,  published  by  the  Appletons,  is  the  best  hand-book  of  sug- 
gestions, directions  and  methods  far  teachers  that  we  have  in  America.  Outlines  oF 
studies  are  given  on  pond  life,  brook  life,  orchard  life,  forest  life  and  roadside  life,  while 
methods  of  collecting  and  preservation  of  specimens  are  sketched  very  clearly.  Price 
t2.50. 

2.  Oomstook's  Manwd  /or  1A«  Sindy  of  InsaeU  takes  easily  first  place  as  an  Identi- 
fioation  Book,  and  should  be  in  every  Entomologist's  library.     It  non tains  keys  to  ths 
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otden,  and  familieB,  and  gives  brief  descriptions  and  engravings  of  nearly  all  the  ccm- 
monly  oconrring  insects.     Price,  (3.75. 

3.  Prof.  Panton's  Insed  Foes  (30o.)  is  a  very  convenient  book  for  the  busy  man  who 
would  like  to  know  the  most  injurious  insects  and  the  methods  used  in  destroying  them. 

4.  Imeeta^  by  Hyatt  &  Arms,  u  a  very  neat  and  interesting  book  for  beginners,  and 
pays  much  attention  to  the  anatomy  of  types  from  each  of  the  orders.     Price,  $1.25. 

5.  Scudder's  Guide  to  ButUrflies  and  Li/e  of  a  BuiUrfly  are  very  useful  books.  The 
former  pays  much  attention  to  identification  of  larvae.  Price,  $1.50.  Also  Dr.  Holland's 
Buiierfly  Book,  with  48  coloured  plates.     Price,  only  $3.00. 

6.  Other  special  works  are  :  Williston^s  Dipteral  $2.25 ;  Creeeon'a  Hymenopiera, 
$3.00;  LecofUe  ^  Hom*8  Coleoptera,  $2.50 ;  and  BankJ  Neuropteroid  InsecUt  50  cents  ; 
and  Paekard^a  Works. 

7.  In  Economic  Entomolo^  there  are  Saunders's  Olauic  Work,  Insects  Injurious  to 
Fruits^  price,  $2.00  ;  Harris'  Insects  Injurious  to  Vegetation ;  Smith's  Economic  EnJtomol- 
ogy,  price,  $2.50 ;  Weed's  Insects  and  Insecticides,  price,  $1.50. 

8.  Last,  but  not  least  in  importance,  are  the  Annual  Reports  of  our  own  Entomo- 
logical Society,  in  which  will  be  found  splendid  accounts  of  the  injurious  insects 
from  year  to  year.  Every  teacher  should  subscribe  for  the  Oanadian  Entomologisty 
$1  00  a  year ;  for  in  doing  so  he  would  i^et  twelve  monthly  numbers  of  the  Magasine 
and  a  copy  of  the  Annual  Report  of  the  Society's  Proceedings. 


TWO   AVIAN   PARASITES:    NOTES   ON  THEIR   METAMORPHOSES. 

Bt  R  Elliott,  Bbtanston,  Okt. 

In  the  month  of  April,  1897, 1  noticed  among  the  feathers  of  a  Broad- winged  Hawk 
which  I  was  making  up  as  an  ornithological  specimen  several  examples  of  a  medium- 
sized  fly  that,  judging  from  its  peculiar  structure,  the  faculty  it  possessed  of  passing 
rapidly  through  and  hiding  among  the  feathers,  its  reluctance  to  leave  although  provided 
with  well-developed  wings,  must  be  a  parasite,  alive  and  well  and  quite  at  home. 

Looking  at  a  species  of  the  highly  organized  order  Diptera,  in  which  the  meta- 
morphosis is  complete,  my  first  surprise  at  seeing  the  insect  there  soon  merged  into 
the  second  wonder  :  If  the  parasite  remains  for  life  on  the  host,  and  the  metamorphosis 
is  complete,  in  what  manner  is  the  routine  of  reproduction  carried  on  f  One  could  easily 
imagine  eggs  deposited  on  the  feathers,  an  excellent  environment  to  ensure  development. 
But  then,  what  would  become  of  the  larva  t  One  could  scarcely  conceive  of  a  maggot  as 
living  on  the  exterior  of  a  living  bird. 

[In  a  Catalogue  of  Insects,  under  the  family  Hippoboseidae,  1  found  Ol/srsia 
Americana  Leach  noted  thus  : — *'  Lives  on  Bubo  virginianus  and  Buieo  barealis"] 

As  the  Broad-winged  Hawk  is  a  near  relative  of  the  last-named,  is  in  fost  Buteo 
laiiiiimus,  1  assumed  that  I  had  found  the  name  of  the  insect 

In  September  of  this  year,  while  manipulating  a  White-throated  Sparrow  for  the 
same  purpose  as  my  hawk,  I  found  another  parasite  fly,  possibly  of  the  same  family, 
but  of  a  different  species  from  the  flrst-named.  It  measured  about  five  millimeters  in 
length,  with  wings  nearly,  if  not  quite,  as  long  as  head  and  body.  The  thorax  was 
flat  and  smooth ;  the  skin  leathery  and  tough ;  the  legs  (a  light  olive-green)  long  and 
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rtrong  utd  proTided  with  ourred  hooki — an  adminblB  contrivance  to  enable  the  puadte 
to  travel  throngh  the  maze  of  feathen  while  the  tronbled  hoit  travelled  throngh  the 
maEBi  of  the  northern  fcreiL 

Through  the  kindneaa  of  my  friend,  Mr.  Deamen,  I  an 
enabled  to  preaent  hoewith  a  drawing  made  by  him  under  the 
mioioeot^,  which  ahowa  the  atmctnre  of  the  fly'e  foot.     (Tig<  33.) 

The  most  intereating  feature  of  the  particular  apeoimen 
described  above  lay  in  the  fact  that  when  found  ita  condition  gave 
me  hopes  that  I  might  receive  aome  light  on  ita  method  of  repro- 
dnction.  Its  abdomen  was  much  larger  in  proportion  than  that 
of  its  congener  found  on  the  hawk. 

Having  placed  the  fly,  living  and  uninjured,  in  a  amall  phiali 

I  watched  and  awaited  developments.     Within  twenty   hours  I 

found  the  fly  dead  at  the  bottom,  and  a  single  large  popa  (Fig  34) 

sticking  to  the  side  of  the  bottle.     As  it  appears 

incredible  that  the  young  could  have  anbsiated  by 

itaelf  in  such  a  place,  it  seems  reasonable  to  conclude 

that  the  egg  and  larval  stages    were  piused  within 

tie  body  of   the  parent,   thus   accounting   for   two 

important  phases  in  the  course  of  its  life.    The  pupa 

_,     „  measured  2^  x  2  millimeters,  blackish  brown,  smooth        — .     -, 

Foo*  ofP«»iiBB  of       »»<'  shining,  flattiah,  oval,   suggesting  in  form  and    Form  "of  th* 

Wbita-throated Sparrow,  outwatd  Structure  some  minute  trilcbite.  ihiuiiig  bUA 

pupa. 

Mr.  J.  Deamaas  submitted  the  specimens  of  the  two  parasitic  insects,  and  the 
curious  larva,  adding  the  following  notes  : 

With  the  speoimens  submitted  herewith,  Hr.  Elliott  has  afiorded  some  of  us  our 
first  opportunity  of  examining  a  pupipatous  insect.  He  shrewdly  suspected  the  cnrious 
fact  in  the  life  history  of  the  insect  under  notice  that  the  earlier  metamoiphosee  take 
place  in  the  abdomen  of  the  parent,  and  that  the  young  insect  emerges  therefrom  in  the 
pnpal  stage.  The  adhesiveness  of  the  pupa,  as  shown  by  its  sticking  to  the  side  of 
glass  botUe,  may  be  an  important  agent  in  keeping  the  pupa  among  the  feathers  during 
the  brief  time  between  its  expulsion  and  its  exit  as  an  imago. 

The  only  book  T  had  at  hand  at  the  time  of  making  these  notes  which  relatei 
anything  of  the  Pupiparte  was  Van  der  Hoeven's.  Speaking  of  the  Pferde-laus  (Sippe- 
boiea  equina  L.)  he  says  :  "  If  we  were  told  that  a  bird  laid  an  egg  that  prodnoed  a 
young  one  at  once  as  large  as  the  mother  we  should  think  the  account  fabulous  and 
ridiculous ;  the  fabulous  part  would  not  be  diminished  were  the  bird  ever  so  small,  or 
even  a  winged  insect.     Of  this  insect — the  Fferde-lans — the  story  is  actually  true." 

,The  smaller  of  the  two  parasites  was  the  one  that  deposited  the  pupa  in  the  bottle; 
it  is  in  the  genus  Omithomyia,  Latr.,  and  is  characterised  by  having  distinct  eyes, 
ocelli  nsually  three,  wings  distinct,  claws  of  tarsi  tri-dentate.  Hippobosca  has  no  ocelli, 
and  the  tarsi  are  bi-de&tate. 

The  anthor  above  quoted  says  of  the  family  to  which  these  insects  belong  that  thqy 
lay  no  ^gs,  but  are  viviparous.  That  which  seems  to  be  an  egg  laid  by  these  insects, 
and  which  is  sometimes  as  big  as  the  abdomen  of  the  mother,  onght  to  be  regarded  as  a 
pupa.  From  it  the  perfect  insect  (imago)  comes  to  view  after  an  interval  of  tuns 
dependent  upon  the  temperature  to  which  the  pupa  is  exposed. 
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A  BIT  OF  HISTORY. 
Bt  J.  Alston  Moffat,  London,  Ont. 

Earlj  in  1898  the  Rev.  Dr.  Bethone  had  reoeived  an  enquiry  from  Mr.  H.  Bird,  of 
Rye,  N.T.,  conoeming  certain  specimenB  in  the  Society's  collection.  The  Doctor  nafe- 
nndly  referred  him  to  me.  Shortly  after  I  received  from  Mr.  Bird  a  letter  enquiring  if 
Hydrcada  appassioivUa  Harvey,  was  represented  amongst  the  species  of  that  genios  in 
onr  oollection.  I  replied  that  it  was  not,  and  that  I  saspected  that  there  was  but  one 
specimen  of  it  extant ;  and  that  one  was  in  the  the  British  Moseam ;  and  that  a  re-dis- 
covery of  it  would  be  a  matter  of  very  great  interest ;  and  this  opinion  I  afterwards 
fonnd  was  also  entertained  by  Mr.  Bird. 

This  HydrcBcia  appasianata^  Harvey,  is  a  species  that  was  taken  at  London,  by  Mr. 
E.  Bayncs  Reed,  and  described  by  Dr.  Leon  F.  Harvey  in  the  August  number  of  the 
Canadian  Entomologist  for  the  year  1876,  page  155,  under  the  generic  title  ^'Gortyna." 
The  date  of  the  description  indicating  that  the  capture  had  been  made  the  previous  year 
at  the  latest.  There  is  no  mention  made  of  the  number  of  specimens  taken,  or  upon 
which  the  description  was  made ;  the  presumption  is,  that  it  was  a  unique.  At  all 
events,  a  type  specimen  had  gone  into  Mr.  Grote's  collection ;  Mr.  Grote's  collection  went 
to  the  British  Museum,  and  that  specimen  went  with  it,  and  there  I  presume  it  is  now. 
It  has  generally  been  considered  that  some  of  the  species  of  this  genus  are  rather  variable 
and  run  closely  into  each  other.  Reference  is  made  by  Mr.  Bird  in  his  paper  (Can,  BnL 
YoL  30,  p.  130)  to  the  difficulty  that  seems  to  have  been  experienced  by  the  deecribeis 
in  deciding  to  which  species  certain  forms  belonged.  Guenee  is  reported  as  considering 
Marginid&ns  Guen  and  Limpida  Gaen  as  possible  varities  of  Rutila  Guen,  whilst  Walker 
regarded  Marginidens  as  a  doubtful  variety  of  leucostigma.  i  have  read  somewhere  a 
statement  made  by  Dr.  J.  B.  Smith,  that  as  the  genus  then  stood  a  specimen  might  be 
yellow  or  mouse-colored,  with  or  without  spots  and  yet  be  the  same  species.  Dr.  Smith 
had  been  convinced  that  the  genus  was  in  a  most  unsatisfactoy  condition  and  wanted  re* 
vision,  and  he  undertook  the  task.  The  first  thing  to  be  done  was  to  get  as  much  ma- 
terial together  for  study  as  possible,  so  early  in  the  year  he  requested  the  loan  of  tho 
Society's  specimens  of  that  genus  for  comparison.  I  replied,  that  then  they  would  havo 
to  be  sent  by  express,  and  Uiat  he  would  remember  that  the  unreasonable  demands  of  the 
n.  S.  Onstom  officers  had  erected  an  effectual  barrier  to  anything  more  being  sent  in  that 
way.  I  sent  to  him  a  list  of  the  genus  as  it  was  represented  In  the  Society's  drawers, 
and  from  these  he  choose  those  he  wanted  most  to  see,  and  they  were  sent  to  him  by 
mail.  Amongst  them  were  three  specimens  which  I  had  under  the  specific  name 
**  Rutila."  One  was  from  my  former  Hamilton  collection.  Another  was  taken  by  Mr. 
0.  G.  Anderson,  of  London,  in  1895.  And  as  it  did  not  correspond  to  anything  I  could 
find,  it  was  sent  for  determination  and  returned  as  *'  Rutila."  The  other  was  a  specimen 
taken  by  Mr.  Bice  in  1896,  of  which  he  took  several  that  season,  and  as  I  could  not 
identify  it,  I  sent  it  also  for  a  name,  which  was  also  returned  as  "Rutila."  This  I  con- 
sidered was  an  illustrious  example  of  the  variability  of  the  species,  and  quite  confirma- 
tory of  Dr.  Smith's  statement  already  referred  to. 

In  due  time  the  specimens  were  returned  with  Dr.  Smith's  determination  of  the 
various  forms  attached  to  them.  In  his  letter  to  me  of  August  15th,  1898,  announcing 
his  returning  the  specimens  he  remarks  :  "  The  specimen  of  Appasionata  is  the  only 
decent  example  known  to  me  in  collections.  Circumlucens  is  a  new  species  of  which 
there  are  only  a  few  other  examples  known  to  me.  So,  though  the  lot  was  small  it  was 
not  without  interest."  So  there  had  been  an  example  of  the  long  lost  Appasionata  in 
the  collection  and  I  did  not  know  it.  This  specimen  of  H,  Appasionata^  Harvey  is 
Anderson's  capture  of  1895.  II.  Orcumlucens^  Smith,  is  the  specimen  from  my  old 
Hamilton  collection,  and  "BtUila*'  is  the  1896  capture  of  Mr.  Bice.  It  would  then  ap- 
pear as  if  "Hutila  "  had  been  a  kind  of  general  repository  for  anything  that  was  known 
not  to  belong  elsewhere.  I  believe  there  are  two  or  three  other  specimens  of  II.  Appa 
sionata^  Harvey  in  collections  in  London. 
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By  my  ordinary  method  of  coUeoting  fall  motha,  searching  for  them  in  the  daytime^ 
or  beating  bnsheB  and  weeds  ;  all  species  of  Hydroecia  seemed  to  be  rare  and  difficult  to 
find,  except  iiTtctiiavM,  which  is  more  or  less  plentiful  every  season  ;  whilst  other  species 
are  obtainable  only  in  single  specimens  at  long  intervals.  In  Mr.  H.  Bird's  valuable 
paper  on  this  genus  (Can.  Ent,  Vol.  30,  P.  126,)  mention  is  made  of  NUda  as  being  a 
well  known  species  ;  here  it  is  seldom  taken,  and  its  variety  Nebris  has  yet  to  be  reported 
present.  Referring  to  CataphrcLcUi^  Mr.  Bird  says  :  '<At  light  the  Imago  would  be  con« 
sidered  a  rarity."  Here  it  is  the  most  abundant  form  presenting  itself  at  light.  Dozens 
of  it  might  have  been  taken  in  the  season  of  1897.  It  was  leas  plentiful  in  1898.  /n- 
quaaaiia  would  come  next  in  pDint  of  numbers.  This  is  an  illustration  of  changed  results 
in  difierent  localities. 


THE  GYPSY  MOTH. 
Bt  E.  H.  Forbush. 


Ever  since  the  Gypsy  moth  exterminative  work  was  placad  under  the  management 
of  the  Massachusetts  Board  of  Agriculture  the  plan  of  operations  has  been  to  work  from 
the  outermost  limit  of  the  known  infested  region  toward  the  centre. 

Obviously  such  a  method,  if  properly  executed,  would  best  carry  out  the  purpose  of 
the  State  law,  first,  for  the  prevention  of  the  spread,  and  second,  for  the  extermination 
of  the  moth.  In  accordance  with  this  plan  it  has  been  the  policy  of  the  Board  to  clear 
the  outer  towns  from  the  moth  and,  at  the  same  time,  to  reduce,  so  far  as  the  money 
granted  would  permit,  the  number  of  the  moths  in  the  central  towns.  It  Fas  hoped  that 
when  the  outer  towns  were  cleared  the  force  could  largely  be  concentrated  in  the  inner 
towns,  clearing  them  also.  If  the  Board  had  each  year  received  the  sums  it  has  deemed 
necessary  and  annually  requested  this  policy  would  by  to-day,  it  is  believed,  have  been 
oarried  on  to  complete  success.  But  since  the  necessary  legislative  grant  annually  asked 
for  by  the  Board  has  been  cut  down  year  af cer  year  from  one-third  to  one-half,  the  moths 
have  so  increased  in  the  central  towns  that  they  have  been  scattered  into  and  have 
seriously  threatened  the  towns  cleared  or  nearly  cleared  in  the  outer  belt. 

Under  these  circumstances  it  has  been  found  necessary  during  the  seasons  of  1897-98 
to  concentrate  large  bodies  of  men  in  the  central  towns  to  prevent  a  further  wide  dissem- 
ination of  the  larvas  into  the  outer  towns  \  the  outer  towns,  meanwhile,  receiving  less 
than  their  full  share  of  attention. 

The  present  year  the  full  amount  asked  for  ($200,000)  was  granted  for  this  work  by 
the  legislature.  Unfortunately  the  grant  was  so  delayed  that  much  of  the  necessary  work 
of  egg-destruction  (by  burning,  before  hatching  time)  could  not  be  done.  The  heavy 
rains,  too,  which  prevailed  through  May  and  June  greatly  hampered  the  spraying. 
Nevertheless,  the  burlap-work,  which  was  done  more  extensively  than  ever  before  and 
over  most  of  the  territory  known  as  infested,  proved  so  successful  that  nowhere  in  the 
whole  burlapped  territory  were  any  considerable  number  of  ,trees  stripped  by  gypsy  moth 
larva. 

We  have  also  this  summer  doae  extensive  burning,  beginning  in  August ;  burning 
will  be  continued  where  needed. 

On  the  whole,  the  granting  this  year  of  the  full  sum  asked  will  m^ke  it  possible  fbr 
us  to  accomplish  far  more  in  1898  than  has  been  accomplished  in  any  previous  year. 

While  it  is  true  that  two  colonies  of  the  math  (one  in  Lincoln,  discovered  in  1897, 
the  other  in  Manchester,  discovered  this  year)  are  known,  immediately  outside  of  the 
limits  of  the  territory  hitherto  defined  as  infested,  these  discoveries,  under  all  the  cir- 
cumstances, do  not  in  the  least  surprise  me,  since  I  have  believed  from  the  first  that  a  few 
of  such  extra-limital  colonies  might  confidently  be  looked  for.  Still  theje  discoveries 
emphasize  the  necessity  of  far  more  inspection  work  outside  the  limits  of  known  infesta- 
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tion.  We  have  been  absolately  unable  in  past  years,  with  the  money  hitherto  granted^ 
to  do  nearly  all  that  needed  to  be  done  in  this  line  of  work.  This  year  as  much  as 
possible  was  done  in  this  line,  revealing,  however,  no  infestation. 

Efficient  work  has  been  done  both  in  Manchester  and  Lincoln.  The  centre  of  the 
Manchester  colony  appears  to  be  stamped  out.  Mach  work  will  be  necessary  in  its 
immediate  vicinity  this  fall  and  the  country  surrounding  it  must  be  carefully  watched 
next  year.  The  Lincoln  colony  has  been  brought  to  Isuch  a  condition  that  there  is  little 
danger  of  dissemination  from  it. 

Nevertheless  the  moth  is  scattered  through  hundreds  of  acres  of  woodland  there  and 
extermination  in  Lincoln  and  the  adjoining  town  of  Weston,  into  which  a  few  larvsa  have 
been  dispersed,  will  be  costly. 

The  work  of  spraying  and  burning  the  past  season  has  been  greatly  facilitated  by 
improved  apparatus  prepared  under  the  direction  of  Mr.  E.  0.  Ware,  of  the  Department, 
and  in  part  invented  by  him. 

Information  about  the  Gypsy  moth  has  been  widely  scattered  through  the  region 
adjacent  to  the  infested  territory.  People  have  learned  to  dread  the  moth  and  are  on  the 
watch  for  it.  The  Lincoln  and  Manchester  colonies  were  discovered  and  reported  to  us 
by  citizens.  To  secure  still  further  the  intelligent  co-operation  of  citizens  in  this  work, 
it  is  planned  to  distribute  from  house  to  house,  within  the  towns  immediately  bordering 
the  infested  region,  an  illustrated  bulletin  descriptive  of  the  Gypsy  moth,  its  habits  and 
flomething  of  its  history. 

In  no  previous  year  have  we  been  able  to  speak  so  confidently  of  progress  so  early  in 
the  season.  The  great  wooded  tracts,  especially  in  the  eastern,  western  and  northern 
divisions  of  the  infested  territorv  are  now  in  excellent  condition.  More  than  ever  this 
year  have  I  been  impressed  with  our  power  to  cope  with  and  in  due  time  to  utterly 
extirpate  the  Gypsy  moth,  when  we  are  sufficiently  supported  by  Legislative  grants. 

If  the  Legislature  promptly  provides  for  several  years  to  come  an  appropriation 
atriotly  limited  to  the  Gypsy  moth  work  and  equal  to  the  amount  granted  this  year,  there 
can  be  no  doubt  of  the  final  extermination  of  the  Gypsy  moth  from  Massachusetts. 

Dr.  Bethune,  in  commenting  on  the  paper,  said  he  had  visited  in  August  last  the 
•oene  of  operations  of  the  Gypsy  Moth  Oom  mission,  and  had  been  shewn  all  their  appli- 
ances and  methods  of  operation  in  carrying  out  the  work  of  controlling  and  ultimately 
exterminating  the  destructive  insect.  He  described  the  spraying  of  the  foliage  of  tall 
trees  with  poison  in  order  to  kill  the  caterpillars,  the  scraping  off  and  destroying  egg- 
dusters,  the  burning  by  means  of  a  hose  discharging  blazing  kerosene  of  weeds  and  rub- 
bish in  rough  localities  which  were  known  to  be  infested,  and  also  the  banding  of  trunks 
of  trees  with  burlap.  The  apparatus  employed  was  of  the  most  perfect  description  and 
was  largely  the  invention  and  product  of  the  members  of  the  force.  He  was  especially 
impressed  by  the  magnitude  and  thoroughness  of  the  work  ;  in  traversing  many  miles  of 
the  State  in  different  directions  he  noticed  that  every  tree,  large  or  small,  whether  in 
private  gardens,  public  streets  and  parks,  or  woods  and  swamps,  had  its  trunk  wrapped 
round  with  burlap  and  a  code  mark  painted  upon  it  indicating  the  dates  when  it  had  been 
iuBpected.  He  felt  sure  that  if  the  Commission  is  maintained  with  its  present  staff  of 
workers  the  extermination  of  the  insect  will  before  many  yeais  be  accomplished. 

It  was  then  moved  by  Mr.  Dearness,  seconded  by  Mr.  J.  D.  Evans,  and  resolved : 
niat  the  thanks  of  the  Society  be  conveyed  to  Prof.  For  bush  for  his  interesting  paper, 
and  that  this  Society  desires  to  place  on  record  its  admiration  of  the  work  done  by  the 
State  of  Massachusetts,  under  the  able  direction  of  Professors  Fernald  and  Forbush,  to 
restrain  the  spread  of  this  most  destructive  insect,  and  if  possible  to  exterminate  it 
eventaaily.  Had  not  such  energetic  measures  been  taken  the  consequences  to  neighbor- 
ing States  and  even  to  our  own  country  might  by  this  time  be  appalling. 
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THE  COTTON  BOLL-WORM  IN  CANADIAN  CORN. 

Bt  J.  Dbabnbsb,  LondoNi  Ont. 

On  the  10th  of  October  Mr.  E.  T.  Shaw,  residinf^  near  Dorchester  Station  on  the 
O.  T.  R.,  east  of  London,  drew  my  attention  to  a  larva  which  he  said  was  damaging  his 
com  by  borrowing  from  the  top  downward  between  the  rows  of  grain  on  the  ear.  I 
went  over  into  the  field — one  of  about  four  acres — and  with  his  assistance  soon  obtained 
a  nomber  of  specimens  of  the  larva.  I  estimated  that  in  the  part  of  the  field  we  were 
collecting  them  that  about  one  ear  in  five  was  affected. 

On  taking  the  larvse  home  I  was  surprised  to  find  that  it  agreed  exactly  with  the 
descriptions  of  the  Cotton  Boll  worm  (Eeliothia  armiger  Hubn^  and  that  in  a  Canad  ian 
latitude  it  could  be  so  numerous  as  to  possess  an  economic  interest. 

On  making  farther  inquiries  I  learned  that  the  *'  worm  "  was  reported  in  the  corn- 
fields of  most  of  Mr.  Shaw's  neighbors  and  indeed  was  said  to  be  much  more  prevalent 
and  iniurious  in  a  large  corn-field  of  Mr.  McNiven's  than  in  Mr.  Shaw's. 

Last  week  Mr.  Paul  Hunter  informed  me  that  he  had  been  husking  com  in  a  field 
near  Gladstone,  Ont.,  a  village  in  another  part  of  the  same  township,  and  that  '*  nearly 
every  ear  had  a  worm  in  it."  He  described  the  insect  so  well  without  any  suggestions 
from  me  that  I  felt  sure  it  was  the  same  that  had  attracted  the  attention  of  the  Doi^ 
cheater  Station  farmers. 

I  visited  Mr.  Shaw's  farm  again  on  the  3rd  instant  (November)  in  the  hope  of  find- 
ing some  mort)  specimens,  the  numbers  of  my  first  collection  having  been  reduced  by 
cannibalism.  In  confinement  the  larvse  seem  to  prefer  the  tissues  of  each  other's 
bodies  to  the  com  I  placed  in  the  jars  with  them.  Possibly,  indeed  probably,  they 
could  not  bite  the  rather  hard  shelled  com  placed  in  one  of  the  jars.  In  another  jar 
in  which  two  or  three  ends  of  ears  of  com  had  been  placed,  when  I  returned  after  a 
week's  absence  only  one  specimen  was  living.  Therefore,  as  just  stated,  I  went  last 
week  to  Mr.  Shaw's  to  collect  some  fresh  specimens  to  bring  to  this  meeting.  He 
happened  that  day  to  be  hauling  im  unhusked  com.  In  the  load  just  brought  in  we 
found  relatively  few  affected  ears,  not  more  than  one  in  twenty  or  thirty,  but  in  the 
next  load  they  were  quite  common,  one  in  every  two  or  three  ears. 

The  affected  ears  usually  had  but  a  single  larva  in  them,  the  largest  number  I 
saw  in  one  ear  was  three.  The  damage  done  to  affected  ears  by  the  burrowing  and 
milling  of  the  grain  is  not  very  great,  less  than  five  per  cent.,  but  some  of  such  ears 
showed  a  mould  that  had  made  an  entrance  and  was  following  the  channel  burrowed 
between  the  rows  of  the  injured  grains. 

Dr.  Fletcher  informed  me  last  night  that  a  farmer  near  Orilla  had  reported  dam- 
age to  75  per  cent,  of  the  ears  of  his  com  by  an  insect  which  the  doctor  found  to 
be  the  same  species  as  the  one  under  consideration.  He  will  doubtless  refer  to  it  in 
his  Notes  of  the  Season. 

The  life-history  of  this  interesting  insect  has  been  so  well  studied  and  so  fuUy 
reported  in  the  Fourth  Report  of  the  U.  S.  Entomological  Commission  and  in  subse- 
quent bulletins  of  the  Division  of  Entomology  of  the  U.  S.  Department  of  Agricul- 
ture that  but  little  remains  to  be  done  by  Canadians.  However  its  appearance  here  in 
the  role  above  described  may  justify  a  brief  synopsis  of  what  has  been  recorded  of  its 
history  and  habits. 

From  the  elaborate  report  of  the  Commission  above  cited  we  learn  that  in  many  parts 
of  the  Southern  States  the  Boll- worm  is  regarded  as  more  destructive  to  cotton  than  all 
other  insects  combined  and  that  in  some  parts  of  the  Southern  and  Western  States  it  has 
been  very  injurious  to  com.  In  the  three  years  preceding  the  labors  of  the  Commissioners 
they  reported  very  marked  damage  to  corn  all  through  the  South  and  West,  it  beini(  a 
common  experience  to  find  fields  in  Virginia  and  southward  in  which  almost  every  ear 
was  pierced. 
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Glover,  in  1866,  wrote  that  a  diaaection  of  a  female  boll-worm  moth  showed  that  it 
contained  about  600  eggs.  Mr.  F.  W.  Mally,  who  made  an  ezhaoBtiye  stady  of  this 
insect  for  the  XT.  8.  Division  of  Entomology  obtained  687  eggs  from  one  moth.  The  egg 
is  oval  in  shape,  whitish  in  color,  and  beaatifnlly  sculptured,  fifty  of  them  side  by  side 
would  make  a  line  an  inch  long.  The  eggs  are  laid  singly  on  various  plants,  but  prefer- 
ably it  would  seem  on  the  young  silk  of  ears  of  com.  This  preference  is  taken  advantage 
of  by  the  cotton  growers  who  plant  patches  of  com  here  and  there  in  the  plantations  to 
serve  as  a  trap  crop,  the  com  being  harvested  at  a  time  when  the  planters  think  they  will 
effect  the  maximum  destruction  of  the  larvae.  The  egg  hatches  in  2  to  4  days.  The 
larva  which  is  variable  in  color  undergoes  well  marked  changes  in  its  earlier  meltings^ 
some  of  these  are  noticeable  in  the  specimens  exhibited.  The  mature  worm  is  an  inch  to 
an  inch  and  a  half  in  length  and  rather  less  than  a  fifth  of  an  inch  in  diameter,  the  head 
is  amber  colored  and  the  body  is  strikingly  marked  by  a  dark  stripe  along  the  back  centred 
by  a  fine  white  line.  On  either  side  ot  the  dark  stripe  on  the  back  are  paler  ones  and  on 
the  side  a  very  distinct  and  whitish  stripe  in  which  the  spiracles  are  found.  On  the  sides 
are  three  or  four  rows  of  tubercles  each  bearing  a  rather  stiff  hair.  The  two  legs  (the  six 
on  the  anterior  segment  of  the  body)  are  dark  in  color  and  the  prologs  have  each  fifteen 
small  hooks. 

The  fiiist  food  of  the  young  larva  is  its  own  egg  shell,  but  it  soon  settles  to  work 
devouring  the  tissue  of  its  host  plant,  whether  that  be  cotton,  com,  tomato  or  some  other. 
In  August  it  is  said  to  pupate  in  about  21  days,  and  the  pupal  stage  then  to  extend  over 
two  or  three  weeks.  The  last  brood  hibernates  in  the  pupal  stage.  These  remarks  on 
the  life  history  are  condensed  from  Mr.  Mally's  reports. 

The  perfect  moth  like  the  larva  is  variable  in  color.  It  is  fully  described  and  well 
fllustrated  in  the  4th  Report  of  the  Entomological  Commission. 

The  series  of  specimens  in  our  collections  at  London  were  taken  by  Mr.  Moffatt,  at 
Hamilton,  some  years  ago.     I  do  not  find  any  Ontario  record  of  it  since  until  this  year. 

Although  this  year  it  is  present  in  sufficient  numbers  to  warrant  the  attention  of  tha 
economic  entomologist,  I  do  not  suppoie  there  need  be  much  apprehension  on  the  score 
of  serious  injury  in  the  future.  The  unusually  prolonged  season  in  Ontario  may  have 
permitted  the  development  of  an  additional  brood  as  compared  with  other  years.  Were 
it  to  remain  and  extend  its  area  it  would  be  most  unwelcome  as  the  question  of  remedy  ia 
obviously  difficult  Its  presence  in  the  green  ear  of  com  can  be  detected  by  an  observant 
eye.  When  observed  the  tedious  remedy  of  pinching  or  hand-picking  might  be  resorted 
to.     Obvious  difficulties  stand  in  the  way  of  spraying  with  poisonous  solutions. 

Afte"^  the  members  present  had  examined  the  specimens  brought  by  Mr.  Deamess, 
Mr.  Dwight  Brainerd  reported  that  he  had  met  with  the  insect  in  Massachusetts  this  year 
for  the  first  time.  Mr.  Winn  said  that  a  few  specimens  had  been  found  in  Montreal  and 
referred  to  the  mention  of  the  insect  in  Mr.  Gibson's  list  of  moths  taken  at  Toronto.  Dr. 
Bethune  had  found  it  this  year  also  at  Port  Hope,  where  the  larva  burrowed  into  the 
fruit  of  the  tomata 


MUSKOKA  AS  A  COLLECTING  GROUND. 

Bt  Arthur  Gibson,  Toronto. 

In  the  month  of  August  last  I  had  the  pleasure  of  spending  two  weeks  in  the 
"  Highlands  of  Ontario,"  Muskoka,  my  destination  being  Port  Sydney. 

Fort  Sydney,  with  a  population  of  about  60  inhabitants,  is  about  138  miles  due 
north  of  Toronto,  being  situated  at  the  southern  extremity  of  Mary  Lake,  which  is  about 
5^  miles  long  and  2  or  3  wide. 

To  a  person  who  has  never  visited  Muskoka,  the  Lakes  which  abound  everywhere  in 
that  district,  and  which  as  a  rule,  are  filled  with  numerous  small  islands,  beautifully 
arranged,  so  to  speak,  and  the  mainland  with  its  wild  picturesque  scenery,  the  sight  tha 
meets  the  eye  is  truly  wonderful,  and  worth  going  some  distance  to  see. 

5  EN. 
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Is  Mu7  lAke  there  ure  Mven  tmali  ialands  of  wioas  iisea,  one  probkbly  oovaiiag 
«n  ftote  or  even  two,  while  uiather  would  onl;  coatkin  ftboat  eoongh  room  npon  wbioh  to 
baild  ft  fftir  aiiad  hotue.  Thetn  ialkada  for  tha  moit  ptrt  tre  oompowd  of  lolid  rook,  with 
only  probftblT  >  few  feet  ot  earth  oa  the  earfftoe.  In  foot  throaghoat  the  whole  dtatriot 
there  is  nothing  bat  rocks,  rooks,  rooks.  On  same  of  the  islands  there  is  %  oonoiderable 
growth  of  trees,  abmba  etc.,  while  others  seetnei  to  be  qaite  bare.  A  carious  sight  often 
observed  in  the  Unakoka  country  is  large  trees  growing  oat  of  a  orevioe  in  what  appears 
to  ba  solid  rock.  To  a  casaal  observer  there  is  coosidersble  mystery  in  this,  and  as  I 
have  not  looked  into  the  matter,  I  am  anable  to  throw  any  light  thereon. 

Certain  rocks,  on  the  islands,  as  well  as  on  the  mainland,  sink,  as  it  were,  straight 
down  into  the  water  often  to  a  depth  of  30  feet  aod  more.  These  rocks  are  not  loose,  in 
the  ordinary  sense  of  the  word,  bat  are  a  port  of  and  joined  to  the  mainland  or  island  as 
the  case  may  be,  and  often  reach  a  height  of  probably  one  hundred  feet  or  mora  It 
will  be  readily  seen,  therefore  that  even  the  most  delightful  resorts,  are  not  always  the 
vafest,  but  have  their  treasherons  snrronndings,  and  it  is  a  wonder  more  drowning 
•ooideotd  do  not  ocoar  throughout  the  many  lakes  that  make  Muskoka  the  attrootiTe 
place  it  is. 

From  an  entomological  point  of  view,  Unskoka  onght  to  offer  grand  indaoementa  to 
the  collector,  as  vegetation  in  most  plaoes  is  simply  in  the  wild  state,  and  mtny  good 
«aptnre«  oonld  no  doubt  be  recorded.  The  mouth  of  August,  the  time  of  the  wntsi's 
visit,  is  too  late  for  general  work,  but  for  the  collector  of  Noctnidae  there  should  bs  a 
good  harvest  dnring  that  month,  as  there  are  nnmeroos  good  places  for  "  sugaring  "  por- 
poses.  About  the  1st  of  July,  I  think,  wonld  be  the  most  profitable  time  to  visit 
Muskoka,  as  insects  generally  are  most  to  be  had  about  that  time. 

However,  during  my  vocation  at  Port  Sydney  I  noticed  the  following  specie!  of 
bntterfliee,  viz  Argynnis  Cybete,  Atlantis,  Aphrodite  and  Myrino,  all  of  which  aeemed 
fairly  common,  with  Myrina  the  moat  plentiful.  The  first  three  named  were  mostly 
worn  specimens,  only  a  few  of  those  taken  being  presentable  Pieris  rapae,  Colias 
Philodioe  and  Chrysophanas  Hypophloeas  were  also  common.  The  latter  was  the  com- 
monest of  all  those  noticed.  Everywhere  this  little  butterfly  was  to  be  saeo 
flitting  abont,  and  the  majority  of  tite  specimens  wore  in  good  condition.  A  few 
specimens  of  Danais  atchippui  (Fig.  30),  and  Grapla  progae  (Fig.  36),  were 
observed,     and     of     the     Umenitis,     disippns     (Fig.     36)     seemed     fairly     pleutifol, 
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whilsfbnt  a  single  specimen  of  Arthemis  came  to  view,  no  doubt  owing 
to  the  lateness  of  the  season,  fieeides  these  I  noticed  quite  a  number  of  specimensd 
Feniseoa  tarquinius,  but  could  not  manage  to  secure  a  single  one.  These  interesting 
butterflies  have  a  peculiar  habit  of  flying  anywhere  but  in  the  direction  the  oollaotor  b 
looking.  They  were  all  flying  in  close  proximity  to  the  alder  bushes,  on  which  their  lar- 
vae feed  upon  a  species  of  sp^. 

Among  the  moths  I  took  Oatooala  reliota  and  cononmbens,  also  a  few  other  noctnids, 

tome  of  which  woe  new  to  me,  and  I  noticed  the  wings  of  Enprepia  oaja  lying  nptm  tha 

•and,  the  body  of  which  some  enemy  hod  seonred. 
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« the  ftbove,  >ome  beetles  were  secored  with  the  aid  ol  the  sweep  net,  bat  at 
everything  wm  bnmt  up  with  the  heat,  nothing  much  wu  to  be  dona.  I  did  not  take 
tatj  DOtioe  of  any  of  the  other  orden,  bo  oannot  amy  anything  abont  them  ;  grasahoppera 
■eemed  quite  plentifnl,  however. 

Dr.  Wm.  Brodie  ot  Toronto,  the  well-known  entomologiat,  has,  I  believe,  visited 

Fort  Sydney  on  aeverol  occasions  and  I  nnderstand  has  explored  the  neighboring  vioin- 

i^.     He  stopped  at  a  farm  honse  a  few  milee  down  the  Unaboka  River  from  Fort  Sydney, 

the  owner  of  which  ii  an  entbasiastic  natnralist,  his  priocipal  hobby  being  ornithology,  la 

A  oonveraation  with  Mr.  Grew  the  doctor  stated   thali  during  his  recent  visit  daring  the 

latter  part  of  Jnne  and  first  week  or  so  in  July  he  had  made  some  interesting  oaptnrea. 

One  specimen  of  Eaprepia  oaja  was  seonred  by  him  as  well  as  another  moth  very  similar 

to  oaja  and  probably  of  the  same  genus.     Dr.  Brodie  spoke  of  the  plentifnlneas  of  Lim- 

enitis  Arthemis,  and  reported  having  taken  quite  a  namber  of  a  Ohrysophanai,  which 

I  nnderslaod  doea  not  occur  at  Toronto,  and  which  appeared  to  be  very  common ;  moat 

of  the  Bpeoimens  tuen,  however,  were  more  or  less 

in  a  damaged  condition.     Debis  portlandia  (Fig.  37)  also 

appeared  to  be  of  common  occanence,   the  Dr.  taking 

Home  6  or  6  specimens.     The  habits  of  this  bntteifly  are 

very   similar   to   N^eonympha   Eurytris,    which    is   onr 

commonest  representative  of  the  "ringlets."      On  the 

whole  the  Doctor  considered  the  past  season  to  have  been 

a  poor  one  in  the  vicinity  ef  Port  Sydney,  bat  I    am 

satisfied  that  with  a  good  season  much  interesting  work 

could  be  accomplished  there. 

7Ig.  37  The  oonntry  to  the  north  of  Port  Sydney  and  Hunts- 

ville  which  is  about  12  milea  from  Fort  Sydney,  contribntea  some  fine  specimens  of  insects, 

Ur.  Tyers  has  received  qnite  a  large  nnmber  of  lepidoptera  from  the  Maskoka   region- 

abont  26  miles  north  of  Hantsville,  among  which  are  soma  very  nice  things  in  the 

Nootnidae,  which  are  not  inclndad  in  oar  looal  fauna,  and  the  mf^'ori^  of  which  have  not, 

aa  yet,  been  identified. 

No  doubt  there  are  new  ipeciea  yet  to  be  foond  in  that  country,  which  has  not,  aa 
far  aa  I  know,  been  worked  up  to  any  great  extent. 


R&NDOU   REOOLLEOTIONS  IN  NATURAL  HISTOBT. 
Br  J.  Albtod   Moffat,  Lohdoh,  Out. 

The  aphidivorons  habit  of  the  larvae  of  FtnUeea  Tarqv.iniut  has  been  well  observed 
and  recorded.  The  striking  portraiture  of  a  monkey's  face  in  the  form  and  markings  ot 
the  chiysalid  has  also  been  commented  on,  and  even  photographed,  yet  no  one  can  form 
a  correct  conception  of  iti  wonderful  naturalness  until  they  have  seen  it  But  there  ia 
a  habit  of  the  bntterfly  which  it  at  all  times  indalges  in  that  I  have  not  seen  noticed  in 
print,  which  is  qoito  in  keeping  with  the  peculiarities  of  its  previoas  stages,  and,  as  far 
as  I  know,  ia  nuiqae.  A  favourite  sitnation  for  this  butterfly  to  rest  on,  eiUier  singly,  or 
in  groups,  is  the  open  side  of  a  wood,  or  the  leafy  branch  of  a  tree  projecting  into 
an  open  space.  I  have  seen  a  single  individual  take  its  position  on  the  extreme  point  ot 
mek  a  briiioh,  and  from  there  it  woald  dart  a  little  distance  to  the  one  side  of  where  it 
bad  been  littiug,  then  back  to  abont  as  far  on  the  other  side  of  it,  then  back  and 
forth  a  nnmber  of  times  before  it  returns  to  rest  on  its  perch  again.  The  distance  it 
traveraei  in  this  movement  may  be  abont  ten  feet,  and  at  right  anglea  to  the  branch 
on  which  it  had  been  sitting.  It  biings  up  at  each  end  with  a  perfect  snap,  and  a 
peroeptible  rustle  of  the  wings.  It  seenu  to  throw  itself  with  great  violence,  and  slop 
«■  raddenly,  as  it  it  had  stmck  a  board ;  then  off  to  the  other  end  of  its  course  and 
back  again,  to  and  fro  with  snob  rapidity  that  the  eye  can  loaroely  follow  it ;  then  attw 
»  short  rest  it  will  repeat  ita  performance. 
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Whether  it  ia  the  male  or  female  that  indulges  in  this  sport,  I  cannot  say,  or  if  it 
may  not  be  confined  exdnBively  to  either  sex.  I  had  the  good  fortune  to  see  the  per- 
formance enacted  three  different  times,  in  two  of  which  the  exhibition  was  brought  to  a 
fatal  termination,  bat  no  attention  was  paid  to  the  sex  of  the  performers.  I  should  be 
inclined  to  surmise  that  it  is  the  male  and  he  only. 

When  reading  some  remarks  upon  the  parasitic  worms  of  the  genus  Oardius^  more 
commonly  called  *'  Hair  Snakes,"  from  the  belief  entertained  by  many  that  they  are 
horse  hairs  transformed  in  water  into  snakes ;  the  writer  animadverted  upon  the  ignor- 
ance and  superstition  that  still  prevailed  on  this  subject,  which  was  considered  not  at 
all  creditable  to  the  superior  education  of  the  present  day ;  which  brought  back  to  my 
recollection  something  of  the  tedious  process  by  which  my  mind  was  relieved  of  its 
ignorance  in  this  matter,  and  set  me  a-thmking  that  if  the  writer  had  been  possessed  of 
some  further  information  ft  might  have  tended  to  moderate  his  estimate  of  himself  and 
others ;  for  there  are  few  erroneous  notions  in  natural  history  entertained  by  the 
multitude,  that  have  such  a  reasonable  excuse  for  their  existence,  in  nature  and  in 
fact,  as  this  one  about  **  Hair  Snakes."  And  seeing  that  a  knowledge  of  faots  is  m 
more  certain  way  of  abolishing  both  ignorance  and  superstition  than  the  denounoing  of 
either;  and  as  it  seems  to  me  that  there  are  extenuating  circumstances  oonneofee^ 
with  this  subject  that  are  not  as  well  known  as  they  ought  to  be,  I  shall  give  an  aoocnuiil 
of  what  1  at  one  time  saw. 

When  I  was  a  small  boy  living  in  the  country,  which  was  at  that  time 
"Backwoods,"  and  having  no  playmates  of  my  own  kind,  I  naturally  sought  for 
companionship  with  other  kinds ;  passing  my  time  in  the  woods  and  fields  in*  searoh  of 
something  new,  curious  or  attractive  to  me,  and  especially  in  observing  the  works  and 
ways  of  living  creatures,  in  which  I  found  my  chief  enjoyment.  On  one  hot  summer 
day  after  heavy  and  continued  rain  I  was  amusing  myself  in  a  pasture  field  that  had 
never  been  cultivated  :  and  in  which  were  numerous  little  hillocks  with  hollows  on  one 
side  of  them,  indicating  that  there,  in  the  long-by-past,  trees  had  grown,  been  uprooted 
and  decayed.  The  hollows  were  filled  with  pure  water  from  the  recent  and  frequent 
showers.  Their  bottoms  were  smooth  and  bright  green,  whilst  their  clear  and  crystal* 
line  waters  reflected  every  passing  doud  that  floated  over  them  in  the  brilliant  sunlights 
Whilst  dreamingly  watdbing  the  rapid  passing  of  small  white  clouds  reflected  in  one 
of  these  pools,  mjr  attention  was  aroused  by  an  agitation  of  the  water  at  one  side; 
and  upon  examination  I  found  a  tuft  of  yellowish  white  hairs,  which  had  evidently 
come  from  some  cow's  taU,  partially  in  and  partially  out  of  the  water.  The  hairs  may 
have  been  between  eight  and  ten  inches  in  length,  and  there  may  have  been  Q^teen 
or  twenty  of  them  together.  Ihere  was  about  two-thirds  of  their  length  in  the  water^ 
and  the  rest  on  dry  ground.  The  part  of  them  that  was  on  land  was  a  compact 
mass,  as  if  they  had  been  plucked  out  together  and  dropped  there ;  whilst  that  part 
of  them  that  was  in  the  water  had  each  individual  hair  as  widely  separated  from  ita 
fellow  as  it  possibly  could  get,  whilst  each  and  all  of  them  were  animated  by  an 
undulating  eel-like  movement  which  they  kept  up  inceesently,  as  if  they  were  making  an 
effort  to  get  off  and  could  not. 

I  had  seen  Ocrdius  before  that,  and  upon  inquiry  had  been  informed  that  they  were 
'*  Hair  Snakes,"  from  which  I  inferred  that  they  were  hairs  turned  into  snakes ;  and  here 
sure  enough  I  thought  I  had  found  a  bunch  of  them  in  the  process  of  transforming ;  bat 
how  one  portion  of  a  hair  could  become  a  living  snake,  whilst  the  other  part  still 
remained  a  dead  hair,  was  to  me  a  perplexing  and  mighty  mystery,  and  remained  so  for 
many  years  afterwards.  In  some  of  my  promiscuous  reading  I  at  length  came  upon  % 
satisfactory  solution  of  the  enigma.  It  seems  that  there  is  an  animalcule  of  some  kind 
that  breeds  in  water,  and  is  in  the  habit  of  attaching  itself  to  objects  floating  in  the 
water,  and  if  these  creatures  are  sufficiently  numerous,  and  the  object  sufficiently  pliable^ 
they  can  by  united  action  produce  an  undulating  movement,  and  give  to  the  object  an 
appearance  of  individual  life ;  and  this  is  what  I  had  seen.  Not  quite  an  ocular  delusion,, 
but  a  mental  deception  of  the  most  convincing  kind.  I  had  noticed  when  looking  at  the 
hairs,  that  the  portion  in  the  water  appeared  stouter  than  the  other,  but  I  satisfied 
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mfweU  with  the  thought  thftt  s  tifing  thing  ihonld  grow ;  ind  in  kfter  jtmn  whea  I 
IsMraed  tlist  »n  object  in  wftter  appeued  thicker  thui  when  ont  ol  it,  I  wondered  if  I 
had  not  been  deoeired  in  thkt  way,  bat  thera  wu  an  apparent  ronghneu  of  their  snrface 
iriiiidi  I  oonld  not  account  for,  ai  I  knew  that  hain  did  not  soften  and  swell  in  water ; 
bnt  what  I  had  read  explained  most  utisfactorilj  everything  I  had  seen  in  connection 
with  them. 

It  that  ttttt  of  hairs  had  been  wholly  in  the  water,  and  their  fnll  length  endowed 
with  motion  aa  part  of  it  was,  each  hair  wonld  have  been  moving  independently  of  the 
others,  and  wonld  likely  have  been  aoattered  all  over  the  pool ;  then  in  all  piobabilitr 
my  attention  wonld  not  have  been  particularly  attracted  by  them,  further  than  to  think 
that  "  Hair  Snakes  "  were  nnusnally  nnmerons  in  that  pool ;  and  so  I  would  have  miaaed 
an  instmotive  leason,  tor  what  I  read  would  not  have  impreesed  me  as  it  did,  bnt  for 
idbat  I  bad  aeen  previously.  This  is  an  experiment  that  anyone  favonrably  situated  for 
obtaining  the  right  oonditions  oonld  easily  carry  out  for  themselves,  and  then  they  wonld 
have  ocular  proof  of  what  a  reasonable  excuse  there  does  exist  tor  the  belief  that  "  hairs 
do  turn  into  snakes." 


Fig.  38. 

Whan  engaged  at  one  time  in  an  effort  to  bring  some  chiyaalids  of  the  Tomato 
Sphinx  (Rg-  38)  to  maturity,  and  obtain  the  moths,  I  noticed  that  one  of  them  was  dead, 
•0  laid  it  aaide  for  a  time.  Upon  my  next  handling  it  I  found  the  outer  skin  dry 
and  shrivelled,  and  upon  removing  a  portion  of  it,  which  was  an  exceedingly  thin 
And  brittle  scale,  I  saw  that  the  moth  within  had  been  fully  matured  up  to  toe  point 
ot  eme^ing  before  it  died,  so  finding  that  I  had  an  excellent  subject  upon  which  to 
Operate  tor  disoovering  the  positian  and  arrangement  of  the  various  parts  of  the  insect, 
M  they  were  disposed  ot  in  the  chrysalid  prior  to  its  assuming  an  active  life,  I  com- 
menoed  investigating.  Oarefnily  removing  the  enter  covering,  which  came  away  as 
fr«e)y  and  as  clean  as  if  it  had  never  been  in  any  way  attached  to  the  corpse  within, 
bnt  npon  which  had  been  distinotly  impressed  every  external  feature  of  the  coming 
moth,  the  matured  pupa  was  diaoloeed  scaled  and  coloured  complete.  The  winglets, 
vhlch  were  about  tbreo-qnarten  of  an  inch  in  length,  pressed  firmly — in  what  seems  to 
be  an   unnatural   position — on    its  breast,   instMd   of  on   the  sides   where  they  are 
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to  be  afterwards ;  and  the  long  legs  oompaotly  gathered  together  under  the  wingleti, 
ooonpying  the  least  space  possible.  The  external  loop  on  the  chrysalid,  in  which  the 
proboscis,  or  sacking  tube,  generally  called  '^tongne,"  is  partly  contained,  interested 
me  the  most,  so  I  gave  specisi  attention  to  it 

Upon  removing  the  enter  scale  of  the  loop — which  has  often  been  compared  to  the 
handle  of  a  pitcher,  and  to  which  it  bears  a  striking  resemblance — I  found  that  the 
proboscis  within  was  double.  It  leaves  the  head  and  reaches  about  two-thirds  the  length 
of  the  chrysalid  in  the  loop,  where  it  touches  and  is  united  to  the  covering  of  the 
abdomen ;  here  it  is  doubled  back  upon  itself,  not  sharply,  but  with  an  open  curve* 
which  produces  that  knob  at  the  lower  end  of  the  handle.  It  then  presses  closely  to  the 
under,  or  inner  side  of  the  descending  portion  till  it  reaches  the  hettd,  where  it  passes 
inward  to  the  body  of  the  moth,  whence  it  proceeds  downward  again,  under  the  folded 
legs  and  winglets  of  the  moth  to  its  full  length  of  four  and  a  half  or  five  inches,  tapering 
gradually  but  perceptibly  from  base  to  apex. 

If  such  a  chrysalid  was  broken  open  when  newly  transformed  from  the  caterpillar,  it 
would  be  found  to  be  an  unorganized  fluid  mass,  seemingly  held  together  only  by  the 
outer  integuments — which  parted  so  freely  from  what  was  inside,  when  matiued — and 
upon  which,  even  at  that  time,  is  imprinted  all  the  external  outlines  of  the  coming  moth, 
and  from  which  the  internal  organical  structure  of  the  future  solid  body  seems  to  radiate^ 
and  take  on  form  and  consistency.  What  a  wonderful  transformation  is  herein  brought 
about  by  time  and  favourable  conditions !  From  an  unorganised  fluid,  to  a  diversified 
and  complicated  organism,  adapted  to  a  vigorous,  active  life.  And  the  sucking  tube^  so 
delicately  and  yet  so  powerfally  constructed,  that  the  creature  can  extend  it  to  its  full 
length  of  five  inches,  or  roll  it  up  into  a  coil  at  its  pleasure,  not  the  diameter  of  a  five 
cent  pieca  And  yet  more  wondeorful  if  we  go  back  to  the  egg  from  which  it  all  came,  and 
within  which  lay  "  the  power  and  the  potency  "  for  producing  all  that  was  to  follow. 
**  Never  deviating  from  its  course,  but  always  producing  a  being  like  the  parent"  The 
proboscis  is  constructed  of  two  longitudinal  pieces  with  a  groove  on  the  inner  side  of  each, 
which  forms  the  cavity  through  which  the  moth  takes  its  nourishment.  These  two  pieces 
are  firmly  held  together  side  by  side  by  means  of  interlacing  fibres,  which  yet  admit  of 
elasticity  to  the  tube  and  allow  the  cavity  to  expand  when  food  is  passing  tlurough  it,  and 
may  be  used  by  muscular  pressure  in  assisting  to  force  it  into  the  gullet  What  wonder- 
ful adaptations  of  means  to  an  end  are  to  be  observed  in  nature  for  the  production  of 
organs  suited  to  the  requirements  of  the  creatures  using  them.  One  can  at  times  see 
something  like  the  exercise  of  the  inventive  faculty  in  evading  or  overcoming  obstacles 
in  the  way  of  reaching  the  end  required,  when  these  are  somewhat  out  of  the  ordinary,  and 
with  admirable  success ;  impressing  the  mind  with  the  thought  that  there  must  be  some- 
where, intelligent  direction  and  supervision  for  the  accomplishing  of  it 


THE    PKEPARATION  OF  SPECIMENS  FOR  THE  EXHIBITION  OF 

LIFE-HISTORIES  IN  THE  CABINET. 

Bt  Dwight  Brainebd,  Montreal. 

My  brother  and  I  arrange  our  cases  in  a  rather  peculiar  way,  and  were  complimented 
by  being  asked  to  describe  it  for  the  '*  Report.'' 

The  point  that  bothered  us,  was  to  break  the  lines  ordinarily  found  in  a  drawer. 
We  have  four  sizes  of  cardboard  oblongs,  cut  proportionately,  and  use  them  instead  of 
the  common  name  labels.  They  are  placed  above  each  species,  should  be  about  half  as 
long  again  as  the  wing  span,  and  contain  the  bleached  wings,  frass  and  eggs  corresponding 
to  the  name  across  their  left  hand  margin.    (See  Plate). 
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By  this  method,  the  diawera  we  out  up  into  little  squarei,  each  hurge  enough  to  hold 
a  aeriea  together  with  the  caterpillar,  ichneamoniy  etc.  One  can  pat  a  good  de§l  of  taste 
into  the  arrangement  and  the  effect  ia  certainly  good«  Outside  of  looks,  I  do  not  know 
that  the  system  has  anything  to  recommend  it  Of  coarse  with  white  oards,  the  drawer 
covering  mast  be  colored  :  we  employ  a  rough  buff  wall  paper. 

I  am  asked  for  some  remarks  on  inflating  and  wing  bleaching.  Many  books  give 
iustructions,  but  for  novices  it  may  be  said  that  caterpillars  are  inflated  or  blown  by 
slightly  cutting  the  anal  orifice,  ventrally,  squeezing  everything  out  by  the  hole  so  made 
while  holding  them  between  the  fingers  in  a  soft  cloth ;  binding  a  tube  in  this  hole  and 
<[rying  them,  inflated  by  a  current  of  hot  air.  It  is  well  to  have  a  piece  of  blotting 
paper  to  absorb  the  drop  or  two  of  liquid  ejected  when  the  cut  is  first  made,  and  care 
must  be  taken  to  clean  the  neck.     Neglect  of  this  makes  an  ugly  black  blotch. 

Benzine  is  the  best  thing  for  killing,  as  some  kinds  of  caterpillars  seem  to  fatten  on 
chloroform.  The  stripping  and  drying  should  be  done  immediately  the  caterpillar  is 
dead.  If  not,  it  draws  up  into  all  sorts  of  knots,  and  if  left  until  relaxed,  is  too  tender. 
Partially  dry  the  skin  before  giving  it  much  air  pressure  or  it  will  get  out  of  shape,  and 
etiffen  up  the  tail  end  before  pajring  much  attention  to  the  head. 

I  never  could  make  much  success  of  the  straw  recommended  by  experts,  and  always 
use  a  glass  tube  drawn  to  a  point  to  furnish  the  air.  Lap  it  with  silk  three  or  four  time*, 
run  slii(htly  into  the  caterpillar,  make  a  turn  or  so  in  front  of  the  last  pair  of  legs  and 
fasten  the  silk  back  on  the  tabe.  With  very  small  things,  this  glass  can  afterwiurds  be 
cut  off*  by  a  file,  and  a  headless  pin,  bent  at  right  aneles,  stuck  in  with  a  drop  of  gum. 
Larger  species  should  be  slipped  ofi  by  the  thumb  nail  and  pinned  through  the  middle. 

The  less  heat  used,  the  better  will  be  results.  A  lamp  chimney  fastened  horizon- 
tally  on  a  metal  coat  hook,  makes  a  first  class  oven.  And  a  candle  is  the  best  source  of 
beat  as  by  snuffing  it  the  temperature  can  be  regulated.  The  flame  should  be  kept  at  least 
two  inches  below  the  oven,  and  the  segments  you  are  working  held  over  the  hottest  place. 
Druggists  sell  a  double  bulb  inflator  now,  which  is  much  better  than  the  breath  for  giving 
the  empty  skin  its  shape. 

In  bleaching  wings,  to  show  the  veins,  the  only  suggestion  I  can  offer  is  the  use  of 
wood  rather  than  common  alcohol  for  washing.     The  oil  in  it  increases  the  transparency. 
If  bleaching  has  not  been  described  in  past  Reports,  the  wings  are  torn  or  snapped  off 
close  to  the  body,  soaked  a  minute  in  alcohol,  and  then,  to  remove  the  color,  in  Labaraque 
olation.     When  clear,  wash  again  in  alcohol,  dip  in  water  and  mount  on  a  card. 


THE  BROWN-TAIL  MOTH  (Euproctu  chryaarrhosa,  L.). 
Bt  Db.  James  Flrtohrb,  Ottawa. 

The  specimens  of  the  new  pest  of  fruit  and  forest  trees  in  Massachusetts  which  I 
am  able  to  show  to-day,  have  been  kindly  supplied  for  this  purpose  by  Mr.  A.  H.  Kirk- 
land  of  the  Gipsy  Modi  Committee.  They  consist  of  the  male  and  female  moths,  the 
egg  mass,  the  full-grown  larva  and  the  hibemaculum  in  which  the  larvse  pass  the  winter. 

This  insect  is  well  known  in  Europe  and  has  about  the  same  range  as  the  Gipsy 
Moth.  Thirty  years  ago,  when  I  was  a  boy,  it  was  not  an  uncommon  species  for  one  season 
at  Rochester,  Kent,  in  the  south  of  England,  but  I  learn  that  it  is  now  rare.  The  first 
notice  of  its  occurrence  in  America  was  when  Prof.  Fernald  announced  that  he  had  been 
working  on  it  in  Massachusetts  in  1897,  but  it  had  been  noticed  by  some  for  four  or  five 
years  before  that  date.  It  is  thought  to  have  been  imported  with  nursery  stock  perhaps 
as  early  as  1885.     Early  last  spring  it  was  sufficiently  abundant  for  Mr.  Kirkland  to 
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point  OS  t  to  me  several  of  the  winter  nests  of  the  larvse  as  we  travelled  from  Boston  by 
railway  to  Maiden,  Mass.  Most  of  these  nests  seemed  to  be  in  pear  trees.  Prof.  Fer- 
nald  has  published  a  bulletin  on  the  subject,  and  also  an  extensive  article  in  the  proceed- 
ings of  the  last  meeting  of  the  AsM>ciation  of  Economic  Entomologists  which  was  held  at 
Boston.  Both  Prof.  Femald  and  Mr.  Kirkland  consider  this  insect  as  a  serious  pest  and 
urge  that  drastic  measures  should  be  adopted  to  exterminate  it  The  latter  writes  under 
date,  Oct  5,  1898  :— 

"  The  Brown-tail  Moth  was  not  a  severe  pest  here  the  past  summer  because  of  the 
thorough  work  done  last  winter  in  destroying  the  winter  webs  of  the  young  larvae.  Where 
this  was  neglected  the  caterpillars  proved  quite  a  scourge  and  from  these  neglected  spots 
no  doubt  the  moths  spread  to  no  small  degree  in  the  flying  season.  The  female,  you  will 
remember,  flies  freely.  A  hopeful  feature  is  the  parasite  help.  We  found  the  pupae 
parasitised  to  quite  an  unexpected  degree  by  Diglochii  omnivortUf  Walker,  and  by  a  few 
larger  hymenopterous  parasites.  Of  course,  I  have  only  two  years'  experience  to  go  byi 
and  from  this  as  a  basis  no  strong  predictions  can  be  made,  but  I  should  not  be  surprised 
to  see  this  insect  spread  gradually  over  New  England  and  become  a  pest  of  about  equal 
rank  with  the  Tent  Oaterpillar,  perhaps  worse.  Since  the  female  flies  so  well  and  is 
doubtless  carried  on  gales  of  wind,  I  can  see  no  prospect  of  exterminating  the  insect 
While  we  know  that  the  insect  breeds  well  on  many  shade  and  forest  trees,  I  doubt  if  it 
becomes  a  pest  at  any  great  distance  from  orchards." 

Eiillar,  the  Austrian  entomologist,  in  his  "Insects  Injurious  to  Gardeners,  Forestersi 
etc.,"  says  of  this  insect  which  he  treats  of  under  the  name  of  the  Yellow-tidled  Moth  : 
"  It  may  justly  be  reckoned  among  the  most  destructive  insects  of  the  orchard.  The 
larvae  often  infesting  fruit  trees  to  such  a  degree  that  not  a  leaf  or  fruit  remains  uninjured, 
as  was  the  case  in  the  year  1828." 

R'MuiThe  caterpillars  have  a  very  wide  range  of  food  plants  including  nearly  all  of  the 
large  and  small  fruits ;  they  will  also  attack  a  great  many  of  the  common  perennial  plants. 
The  favourite  food  seems  to  be  the  pear.  Compared  with  the  Gipsy  Moth,  as  both  the 
male  and  femsde  moths  fly  easily,  the  Brown-tail  Moth  has  greater  powers  of  spreading. 
The  life  history  of  the  species  is  as  follows.  The  winter  is  passed  by  the  partially  grown 
caterpillars,  which  hatch  in  August  and  feed  for  about  six  weeks  upon  the  upper  surface 
of  the  leaves,  stripping  them  of  the  skin  and  cellular  tissue  in  the  same  way  as  is  done  by 
the  Pear  Slug,  leaving  the  skeletonized  leaves  brown  and  dead.  The  winter  shelter  con- 
sists of  severaJ  leaves  spun  together  with  silk,  and  a  colony  of  the  young  caterpillars  re- 
tires into  this  shelter  in  the  latter  part  of  September  and  remains  dormant  until  the 
following  spring.  They  revive  again  just  as  the  buds  are  bursting  and  do  much  harm  at 
that  time,  devouring  the  young  leaves,  flowers  and  forming  fruit  When  fall-grown  in 
June  they  spin  light  cocoons  among  the  leaves,  and  the  moths  emerge  about  three  weeks 
or  a  month  later.  The  moths  appear  in  July  and  the  curious  and  beautiful  egg  masses 
covered  with  golden  fur-like  down  may  be  found  on  the  leaves  during  this  month.  They 
are  elongated,  depressed,  and  rounded  above,  more  regular  in  outline  than  the  egg  masses 
of  the  Gipsy  Moth,  but  like  them  protected  by  a  densely  felted  covering  consisting  of  the 
golden  brown  hairs  from  the  anal  tuft  of  the  female.  Not  only  are  the  caterpillars  of  this 
insect  voracious  feeders  upon  the  foliage  of  many  kinds  of  trees  and  plants ;  but  they  are  also 
the  cause  of  much  annoyance  from  the  stinging  hairs  of  the  larvas  and  pupas.  This  stinging 
is  of  much  the  same  nature  but  more  intense  than  that  caused  by  the  hairs  of  the  species 
of  Halitidota,  Pro!  Fernald  states  that  many  persons  in  the  infested  region  suffered  so 
severely  as  to  require  the  aid  of  a  physician  and  the  irritation  was  so  annoying  to  some  of 
the  Gipsy  Moth  employees  that  the  chemist  was  directed  to  investigate  the  matter  to  dis- 
cover the  cause  and  to  find  out  if  possible  an  antidote.  Prof.  Femald  concludes  his  article 
(BulL  17,  New  Series,  U.  S.  Dep  of  Agriculture,  Div.  of  Ent.)  as  follows.  <<The 
nettling  of  the  skin  may  ba  caused  by  contact  with  the  caterpillars,  both  old  and  young, 
or  the  cocoons,  but  in  the  latter  case  contact  is  not  necessary,  as  the  hairs  from  the  cocoons 
are  blown  about  by  the  wind.  An  English  journal  mentions  the  fact  that  travellers  are 
often  afliscted  when  the  wind  blows  strongly  from  infested  hedges  along  the  side  of  the 
road." 
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By  examining  the  specimenB  which  I  have  here,  it  will  be  seen  that  the  egg  mass  is  aboat 
half  an  inch  long  by  a  quarter  of  an  inch  wide.  The  eggs  cannot  be  seen  under  their  farry 
ooveringi  bat  they  are  round,  of  a  golden  color,  and  there  are  between  200  and  300  in  a 
heap.  The  caterpillars  vary  in  appearance  during  the  different  moults.  The  young  cater- 
pillars are  described  as  of  a  dirty  yellow  color,  with  a  black  head  and  a  black  ring  around 
the  neck.  They  are  thickly  covered  with  hair  and  have  four  rows  of  black  dots  along 
the  bfikck.  They  are  social  in  their  habits  throughout  their  larval  life.  From  the  first 
they  spin  a  web  over  themselves,  and  as  a  leaf  is  destroyed  another  is  attached  to  it  by 
sUken  strands  and  giadaally  becomes  part  of  the  nest.  The  leaves  attacked  are  also 
fastened  securely  to  the  twigs.  The  nest  is  never  entirely  forsaken ;  when  the  caterpil- 
lars get  larger  they  sally  out  in  search  of  food  but  return  from  time  to  time  to  their  refuga 
The  mature  larva  (as  exhibited)  is  rather  a  handsome  creature,  velvety  black  lined  with 
brown  and  bearing  on  each  segment  tufts  of  golden  brown  bristles.  Along  each  side  is  a 
oonspicuous  lateral  interrupted  white  stripe  with  tufts  of  curious  hair-like  processes.  On 
seginents  ten  and  eleven  are  spherical  reddish  yellow  tubercles,  one  on  each  segment, 
similar  to  those  found  on  the  Gipsy  Moth.  These  the  caterpillars  can  elevate  or  depress 
at  pleasure.  The  head  is  black  mottled  with  brown,  and  the  full-grown  larva  is  nearly  an 
inch  and  a  half  in  length. 

Kollar  speaks  of  pupation  taking  place  by  preference  upon  damson  trees,  the  cater- 
pillars leaving  apple  and  pear  trees  to  pupate  upon  the  damsons.  He  also  speaks  of  the 
mode  of  pupation  as  follows  :  "  After  the  last  moult,  which  the  caterpillars  undergo 
either  in  the  old  nests  under  the  new  web  or  in  the  open  air,  they  disperse  over  the  differ- 
ent fruit  trees  in  the  garden.  Pupation  takes  place  in  June ;  several  again  unite,  roll 
some  leaves  together  into  a  ball,  make  for  themselves  jointly  a  brownish  web  and  become 
dark  brown  pupse.     There  are  from  four  to  twelve  in  a  ball." 

Among  remedies,  this  author  recommends  highly  the  collecting  of  these  balls,  which 
are  generally  found  either  on  damson  trees  or,  when  these  are  not  present,  upon  the  lower 
branches  of  the  trees  which  have  been  attacked.  The  Brown-tail  Moth  is  a  night  flying 
insect  which  is  very  active  at  night,  but  sits  quietly  without  movement  during  the  day 
time.  The  four  wings  and  thorax  are  of  a  snowy  whiteness ;  the  antennee  are  golden  brown, 
white  above,  and  in  the  male  widely  pectinate.  The  abdomen  is  dark  brown  in  both 
sexes,  that  of  the  female  bearing  at  its  posterior  extremity  a  round  mass  of  golden  yellow 
hair,  which  entirely  disappears  by  the  time  egg  laying  is  completed,  the  component  hairs 
having  been  deposited  by  the  female  over  the  mass  of  eggs  as  a  covering. 

The  work  which  has  been  done  in  connection  with  the  Brown- tail  Moth  is  another 
instance  of  the  grand  service  which  is  being  rendered  to  the  State,  the  Union  and  the 
cause  of  economic  entomology  by  the  Gipsy  Moth  Committee.  The  laws  which  have 
been  enacted  in  Europe,  and  iJready  in  Msssachusetts,  show  the  necessity  of  attending  to 
this  enemy  at  once  before  it  gets  beyond  control.  It  is  well  for  the  country  that  chance 
has  introduced  it  within  the  area  so  well  watched  by  the  expert  entomologists  and  officers 
of  the  Gipsy  Moth  Committee.  The  careful  experiments  which  have  been  carried  on  by 
these  gentlemen  show  that  the  destruction  of  the  webs  in  winter  and  the  spraying  of  trees 
when  the  caterpillars  are  active,  supplemented  with  lantern  traps,  are  effective  means  of 
keeping  down  the  numbers  of  this  insect,  and,  further,  that  if  the  matter  is  neglected  we 
have  in  this  new  pest  an  enemy  with  great  capabilities  for  spreading  and  doing  harm^ 
which  should  'Stimulate  effort  on  the  part  of  everyone  living  in  the  infested  areas  to  do 
what  is  advised  by  the  Committee  promptly,  so  that,  if  still  possible,  so  destructive  an 
enemy  may  be  prevented  from  spreading  over  a  large  area  of  country.  The  experience 
of  some  districts  which  were  systematically  worked  by  destroying  the  conspicuous  winter 
shelters  with  the  caterpillars  inside  them  in  1897-8,  is  very  instructive,  for  there  were 
practically  no  moths  in  these  districts  last  summer;  but  in  adjacent  places  where  no  effort 
was  made,  the  moths  have  increased  to  such  an  extent  that  these  cleared  districts  will 
probably  be  re-infested  and  all  the  work  will  have  to  be  done  over  again. 
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INJURIOUS  INSECTS  IN  1898. 

Bt  Db.  Jambs  Flbtchsb,  Ottawa. 

The  crops  of  the  Province  during  1898  have  not  snfiered  generally  from  any  onnsaal 
or  even  locally  severe  outbreak  of  injarioos  insects.  There  have  been,  of  coarse,  losses 
in  all  crops  from  the  ordinary  annaally-recurring  pest  s;  but  the  wide  awake  Ontario  far- 
mer now  knows  pretty  well  what  to  do  or  where  to  get  the  necessary  information,  when 
he  notices  an  anosual  abundance  of  an  insect  enemy.  We  may  again  be  thankful  for  a 
season  of  good  crops,  and  for  the  most  part  these  were  got  in  in  good  condition.  The 
general  results  of  the  year  are  given  concisely  in  the  excellent  Crop  Reports  for  November, 
issued  by  the  Deputy  Minister  of  Agriculture,  Prof.  C.  C.  James.  The  only  drawbacks  of 
the  season  were  exceptionally  hot  weather  with  drought  in  some  sections  in  July  and 
August  and  a  rather  wide-spread  and  almost  unheard  of  frost  in  the  month  of  July,  which 
afiected  some  tender  crops.  The  autumn  was  long  and  fine,  with  no  severe  early  frosts, 
thus  allowing  all  root  crops  and  fodder  to  pick  up  well. 

Cereals. 

• 

The  cereals  throughout  the  Province  have  made  an  excellent  showing.  Owing  to 
the  increase  in  the  price  of  wheat  last  autumn,  a  large  area  was  sown  to  this  staple  crop. 
The  hot,  dry  period  referred  to,  although  it  ripened  up  some  oats  rather  prematurely,  pro- 
duced wheat  of  exceptionally  fine  quality.  Mr.  W.  Scott,  of  the  McKay  Milling  Oo'y 
of  Ottawa,  a  large  buyer  of  grain,  tells  me  that  he  has  not  seen  for  many  years  wheat  of 
such  high  quality  as  he  has  this  year  received  from  some  parts  of  the  Ottawa  Valley,  some 
samples  running  as  high  as  64^  lbs.  to  the  bushel,  without  any  sign  of  injury  by  the 
Wheat  Midge  or  other  insect  enemies. 

"  Poor  yields  were  exceptioncd,  and  large  yields  were  common.  The  plumpness  of 
the  gndn  is  frequently  alluded  to,  in  many  cases  the  weight  going  over  the  standard,  and 
as  high  sometimes  as  63  or  64  lbs.  to  the  bushel.  Here  and  there  only  did  correspondents 
complain  of  rust,  midge,  or  other  injury  to  the  crop.  The  yield  is  24  bushels  per  acre  for 
Fall  Wheat.  ....  The  crop  of  spring  wheat  has  been  over  an  average  in  yield, 
and  the  quality  is  also  good.  The  yield  is  17.7  bushels  per  acre." — (November  Crop 
Report,  Ont.  Bureau  of  Industries,  p.  2.) 

Barley  yielded  heavily,  and  the  sample,  for  weight  and  color,  has  seldom  been  sur- 
passed.    I  have  not  heard  of  any  injury  by  insects. 

Oats  were  in  places  light,  and  in  some  localities  suffered  from  the  attacks  of  the 
Grain  Aphis,  Wireworms,  and  Cutworms.  The  injury  by  the  first  of  these  was  light  As 
is  usually  the  case,  the  parasites  which  invariably  accompany  this  plant-louse, 
increased  in  enormous  numbers  and  the  plague  stopped.  The  parasite  which  did  best 
service  was  Aphidius  granariaphia,  Cook. 

Devastatiho  Dart  Moth.     A  rather  bad  attack  of  the  Glassy  Cutworm  (Hadena 

devMiatriXf  Brace),  Fig.  29,  the  caterpillar  of  the  Devastating 
•S.U  ^  ^'^  '^  '^     '-  Dart  Moth,  occurred  on  the  farm  of  Messrs.  J.  Yuill  <fe  Sons, 


^         at  Carleton  Place. 

^  TvY^*^  When  insects  attack  a  crop  of  grain  it  is  always  difficult 

to  apply  any  remedy  to  the  standing  plants  and  the  only 
resource  is  the  practising  of  agricultural  methods  founded  on 
the  known  life-history  of  the  pest.  Most  insects  feed  upon 
closely  allied  plants ;  the  wisdom,  therefore,  is  apparent  of 
^ff«  ^*  following  an  infested  crop  belonging  to  the  grass  family  with 

another  consisting  of  plants  belonging  to  a  different  botanical  family. 
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Among  the  Oatwormi,  the  two  wont  enemies  of  grain  cropi  in  Ontario  are  the 
speoiea    referred    to   above    and  the   Amputating  Bbooads   Moth  {Hackna   areiiec^ 
Boia.),  and  although  it  is  probablethat  the  latter  of  these  may  feed  on 
other  plants,  the  favorite  food  plants  seem  to  be  members  of  the  Gra- 
minesB  or  trae  grasses,  np3n  the  roots  and  lower  stems  of   which  they 
feed  in  a  similar  manner  to  the  Glassy  Catworm. 

This  Cutworm  b  a  more  troublesome  pest  when  it  attacks  grain 
crops,  from  the  fact  that  the  caterpillar  does  not  become  full-fed 
until  some  time  later.  In  an  attack  of  this  kind  it  is,  of  course, 
necessary  to  examine  the  caterpillars  to  see  how  nearly  they 
are  full-grown.  In  the  case  referred  to  above  the  cutworms  of 
the  Devastating  Dart  Moth  from  Oarleton  Place  were  found  to  be 
full-grown  by  Uie  end  of  the  first  week  in  June,  and  the  owners  of 
the  field,  who  wished  to  sow  their  land  again  to  oats,  were  advised 
that  this  could  be  safely  done.  The  land  was  cultivated  at  once,  and 
on  the  8th  of  June  was  seeded  down  again  to  oats  and  grass.  This 
crop  was  not  attacked  at  all  because  the  caterpillars  were  all  in  the 
chrysalis  condition.  This  would  not  have  been  the  case  if  the  infesting 
Cutworms  had  been  the  caterpillars  of  the  Amputating  Brocade  Moth. 

Even  less  amenable  to  remedial  treatment  than  the  above  are  the 

various    species   of    Wibeworms 


/ fi^  p\i;;{(M  '^d  Y^^^  (Fig.  40),  which  attack  grain  crops 
\\'^[\\v(v('\\k  ^T-e^*^  particularly  on  timothy  sod.     No 


Fig.  40.  satisfactory  remedy  for  these  has 

as  yet  been  discovered.  Sowing  rye  or  barley  on  infested  land  has 
been  found  useful  by  some,  and  late  ploughing  is  highly  recommended  ; 
but  no  applications  to  the  land  or  poisoning  of  the  seed  are  of  any  avail 

An  interesting  discovery  has  been  made  during  the  past  summer 
at  Toronto,  by  Mr.  C.  W.  Nash,  and  at  Norwood,  Ont.,  by  Mr,  T.  W. 
Wilkins,  of  a  parasitic  fungus  belonging  to  the  genus  Cordyceps,  which 
was  in  both  places  destroying  the  wireworms  in  considerable  numbers. 
This  fungus  was  much  more  slender  than  the  one  which  is  frequently 
figured  as  the  parasite  of  the  White  Grubs  (Cordycepa  melolorUhce,  Tulasne) 
(Fig.  41).  So  far,  the  identity  of  the  wireworm  destroying  species  has 
not  been  obtained.     It  is  probable  that  it  is  an  undescribed  species. 

Thb  Wheat  Midge  (Diplosis  tritici,  Kirby),  which  a  few  years 
ago  worked  such  havoc  in  the  wheat  crop,  seems  almost  to  have  dis- 
appeared from  Canada ;  however,  one  district  seems  to  have  suffered 
severely  from  this  pest  last  season.  This  was  along  the  shore  of  Lake 
Ontario  in  the  Niagara  peninsula.  Another  pest,  which  did  not  appear 
at  all  in  1898,  is  the  American  Frit  Fly  (Oscinis  earbonaria,  Loew.), 
which  in  1890  injured  wheat  very  much  in  the  eastern  portions  of  the  Province. 
For  three  years  before  that  it  had   also  been  an  enemy  of  meadow  grasses. 

Thb  Whbatstrm  Maggot  (Meromyza  Amerieana.^Titoh)^  although  present  in 
most  localities  where  looked  for,  seems  lately  to  have  gonejback  to  a  large  extent  to  its 
natural  food  plants,  the  wild  native  grasses.  ^'-^      ''' tf;'^!^^J^. 

The  most  importcmt  attacks  upon  wheat,  and  these  were^by  no  means  extensive  or 
severe,  were  by  the  old  and  well-known  culprits,  the  Hessian*Fly  (Cecidomyia  destructor, 
Say)  and  the  Joint-worm  {Isosama  triticif  Riley).  _^^^.. 


<  -!♦-.-.; 


Fig.  41. 
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Thi  Hiuiax  Flt  (Fig.  42 — greatly  maignified)  is  probkhly 
more  prevalent  thui  it  ia  geaerftllj  dionght ;  but  m  iti  deprodatioiui 
in  moat  plaoea  we  not  ■erloiu  they  ue  not  obaerred.  The  isjoriee 
to  UU  wheat  in  the  ftntnmn  ara  greater  than  by  the  more  oon- 
BpioniHii  Rttack  oa  the  stem  dTiring  the  rammer  hy  the  apring 
brood.  Oooasionally  the  spring  brood  attaoka  the  wheat  plants  in 
the  anooolent  root  shoots  jnat  aa  ia  done  by  the  aatamn  brood ;  this 
wonld  be  dne  I  think  to  a  late  sprtna  holding  baok  the  derelopmeat 
of  the  wheat  planta,  The  eggs  woald  be  laid  oa  the  leaves,  and  the 
yoang  maggots  might  attack  the  ahoota  too  severely  to  allow  at 
them  developing  into  sterna.  It  has  been  freqnently  noticed  that 
inaeota  are  not  belated  to  the  same  extent  as  planta  by  oool  apring 
^-  «■  weather, 

Tbs  Wbut  Joihtwobm  (liotoma  tritiei,  Fitoh).    (Pig.  43— the  fly  highly  magni- 
fied).     In  189&  specimens  of  injured  wheat  straws  bearing  many  galle  in  the  bases  of  the 
sheathing  leaves  of  the  sterna  were  aent  from  Ue^Ford,  on  the  Georgian  Bay,  by  Mr. 
Thomas  Harria ;  these  were  oooaidered  to  be  laotmna  hord&i,  Harris.     The  injar;  to  the 
infested  crop  amoonted  to  S  per  cent. 
There  was  lui  reoarrence  of  the  attaok 
last  year  at  that  place ;  bnt  a  somewhat 
similar  attack  upon  wheat  appeared  at 
Terdsn,  Brace  Co.,  on  the  opposite  side 
of  the  peninsula.     Many  ipeoimena  were 
aent  to  me  by  Mr.  William  Welsh,  both 
in  the  antomn  of  1897  and  last  spring. 
The  galls  were  different  ttom  the  Meaford 
specimens  in  that  there  was  little  swell- 
ing, and   the  oella  of  the  larv«  were 
almost  entirely  in  the  tissnes  at  the  stem 
proper,    short   sections  of    which    were 
rendered  hard,  woody,  and  brittle  by  the 

operations  of  the  insects.     From  some  ^_  ^^ 

of  these  stems  a  Urge  number  of  the 

flies  were  reared.  These  have  been  identified  by  Dr.  L.  O.  Howard  and  prove  to  be 
Itotoma  Iritiai  of  Fitch.  The  injury  was  serioru,  attacked  sterna  producing  few«r  and 
smaller  grains  than  the  others.  From  the  Yerdon  material,  in  sddition  to  the  gall 
niaketv,  two  kinds  of  parasites  were  reared,  Homoporut  chaicidiphagut,  Walsh,  and 
Xvpelmut  tpieattt,  Walah ;  bnt  these  were  not  present  in  aaffioient  numbers  to  aflbct 
the  ontbreak  to  any  appreciable  degree.  During  the  past  summer  loes  from  this  Joint- 
worm  was  not  so  great  as  in  1897,  so  it  is  to  be  hoped  that  its  natural  enemies  may 
have  increased.  The  efcgs  of  the  joint-worms  are  inserted  into  the  yonng  green  straws 
in  June  by  the  female  flies.  Wheat,  oats,  rye  and  barley  are  damaged.  There  ia 
only  one  brood  in  tbe  year,  a  few  of  the  flie«  issuing  in  the  autumn,  but  roost  of 
than  not  till  the  following  apring.  Most  of  the  galls  are  aitoated  in  the  first  or 
second  joints  of  the  stem  above  the  root,  and,  as  the  normal  time  of  emergence  is  in 
the  spring,  any  treatment  of  the  stubble  anch  aa  burning  over  or  ploughing  down 
deeply,  by  wluch  the  insects  are  destroyed  or  smothered,  must  reduce  their  numbers 
considerably.  Mr.  Welsh  noticed  that  many  of  the  hardened  portions  of  the  sterna 
were  broken  from  the  straw  in  tbreebing  and  were  found  among  the  rubbish  or  in  the 
grain.  These  pieces  from  half  an  inch  to  one  inch  in  length  contain  from  five  to 
ten  larve.  This  ahows  that,  besides  treating  the  stubble,  these  pieces  of  stem  as 
well  as  the  straw  must  also  be  attended  to.  The  broken-off  hardened  pieces  should 
be  oolleoted  at  threshing  and  cleaning  and  burned.  Likewise  atraw  from  fields  where  the 
joint-worms  have  been  found  should  be  destroyed  by  either  feeding  or  some  other  means 
before  the  time  at  which  the  flies  should  appear. 

The  FiA  Weivil  (Bruektu  piaorum,  L.).      Aa  in  previous  years  many  inquiries 
hnve  oome  in  fhr  the  best  means  to  kill  the  "  pen  bug  "  in  seed  pesae.    The  Ufo-Uabac^  ^ 
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well-kaown ;  the  eggs  we  laid  on  the  joong  green  podi ;  the  grub  on  hBtohing  eati  its  mj 
in  tnd  p«netrfttes  one  of  Uie  (ormiag  peMe.  Tborfl  it  remiina  until  fnll-grown,  oon- 
mming  the  interior  of  the  pea  and  paanng  through  kU  ita  itagea  from  a  vhite  flaihy 
grab  to  the  ohiysolia  and  then  to  the  perfect  beetle.  A  imall  proportion  of  the  beetlei 
emerge  the  ume  aatnmn  and  pua  the  winter  nnder  rubbish  or  in  barm  and  other  boild- 
ing.  The  larger  number,  however,  lemain  in  the  pease  and  do  not  emerge  natil  the  next 
spring,  M  that  they  are  frequently  aown  with  the  seed.  The  perfect  inaeots  fly  easOy 
and  resort  to  the  pea  fields  about  the  time  the  blosaoms  appear.  Thsy  feed  for  some 
time  on  the  flowers  and  leaves,  and  egg-laying  takes  place  as  soon  as  the  pods  are  formed. 
Aemw^tM.— The  beat  remedy  for  this  insect  is,  nndoabt«dly,  to  treat  the  seed  with 
bisulphide  of  carbon.  Nearly  all  the  large  seed  houses  have  tpecial  buildings  for  this 
pnrpoee,  and  few  leed  pease  are  sold  which  have  not  been  treated.  Should  it  be  foond, 
however,  when  sowing  pease,  that  they  contain  living  weevili,  it  is  an  easy  matter  to  treat 
them.  Perhaps  the  moat  oonveuient  way  for  farmers  is  to  take  an  ordinary  45  gallon  coal 
tAl  barrel.  Into  this  5  bushels  of  pease  may  be  put  at  one  time.  Aooording  to  the 
quantity  of  aeed  to  be  treated,  use  1  ounce  of  bisulphide  to  every  100  pounds  of  pease ; 
Uierefore,  if  th«  barrel  is  filled,  put  3  oss.  of  the  obemioal  in  a  flat,  open  saooer  or  basin 
on  the  top,  or  pour  it  right  on  the  pease  ;  cover  up  the  top  quickly  with  a  damp  aaok  or 
other  oloth  and  put  some  boards  over  that.  Bisulphide  of  carbon  is  a  colourless  liqaid 
which  volatiliies  readily  at  ordinary  temperatures ;  the  vapour  which  is  quite  invinUe, 
but  has  a  strong,  unpleasant  odour,  is  heavier  than  air,  therefore  sinks  readily  and  per- 
meates ^e  contents  of  any  clueed  receptacle.  This  liquid  is  very  inflammable ;  so  great 
care  must  be  taken  with  it  The  pease  should  be  treated  nnder  a  shed  out  of  doors,  and 
should  be  kept  tightly  closed  up  for  48  bonn.  No  light  of  any  kind  must  be  bnia^t 
near,  or  an  explosion  may  occur. 

The  late  sowing  of  pease  is  sometimes  practised  to  avoid  the  weevil ;  bat  this  plan  is 
not  approved  of,  as  the  crop  is  small  and  is  then  frequently  attacked  by  mildew. 

Seed  pease  may  be  held  over  without  injury  tor  two  years,  and  this  Is  a  care  remedy 
s^inat  the  Pea  Weevil ;  for  the  beetles  muit  emerge  the  first  spring,  and  if  the  pease  are 
tied  up  in  paper  or  cotton  bags,  as  they  cannot  eat  through  theae  materials,  th^  will  all 
he  dead  before  the  second  spring.  Weevilled  pease  should  not  be  nsed  as  seed,  aa  tfaej 
produce,  if  they  grow  at  all,  weak,  spindly  plants. 

Thb  Fba  Moth  {Sematia  ntgrieana,  Staph., 
Fig.  44).  For  many  years  peaae  in  all  part* 
of  Eastern  Canada  have  been  much  injaiied 
and  sometimes  rendered  quite  unfit  for  the 
table  by  the  caterpillars  of  a  small  moth.  Hie 
large,  ^t«  garden  pease  have  suffered  most. 
,  Although  ita  injuriea  were  so  oondderable^  it 
was  only  last  year  that  the  moth  waa  reared 
and  ita  identity  determined.  Maggoty  pease 
are  well  known  to  the  housekeeper  ;  but  it  is 
'  ^^'  **'  only  at  intervals  of  some  years  that  they  are 

abundant  enough  to  cause  much  complaint.  The  caterpillars  are  whitish  and  fleshy,  with 
dark  heads  and  vome  dark  tubercles  on  the  segments,  from  each  side  of  which  a  slender 
bristle  springs.  When  fnll-grown  they  are  about  i  inch  in  length  ;  they  then  est  their  way 
ont  by  a  small  round  hole  through  the  pod  and  enter  the  ground  a  short  distance,  where 
they  spin  sm^  oval  cocoons  in  which  they  pass  the  winter,  and  the  perfect  moths  do  not 
appear  again  until  nearly  the  middle  of  the  following  July.  Dr.  0 .  Ritiemn  Bos,  in  bis 
Agrioaltnral  Zoology,  saya  of  the  stme  or  a  closely  allied  Earopean  species  :  "  The  moths 
fly  about  in  large  numbers  around  the  pea  blossoms,  always  a  short  time  after  sunset. 
The  females  lay  one,  two,  or  at  most  three,  eggs  on  a  very  young  pod.  In  foart*en  days 
the  oaterpillai  is  hatched,  bores  into  the  pod,  and  aLtacks  the  pease.  The  peaae  attookMl 
are  covered,  while  in  the  pod,  with  the  coarse-grained  excrement  of  the  caterpillar  aad 
are  often  united,  two  or  three  together,  by  a  web."  The  perfect  moth  is  a  modest-ool- 
oured  but  pretty  species,  i  inch  long  when  the  wings  are  dosed,  monse-oolonred,  biesiBsd 


a 


EKTOUOLOOIOAL  SOCIETY. 


towftrdi  ths  tipa  of  the  vingi,  ulveiy  ftr^jr  benekth.  The  onl;  markinga  are  along  the 
faont  ooaU  and  at  the  apex  of  the  tore-wingB.  The  coital  marki  oondst  of  10  or  12 
abort,  blagk  stn^ki  separated  hj  aimilar  dear  white  duhea ;  near  the  apex  is  a  flaak- 
ahaped  mark  which  bears  4  or  6  short,  loogitndinal,  black  daihea.  Last  jear  the  attacks 
of  the  Pea  Hoth  npon  peaae  in  Ontario  were  oonaiderabte,  Mr,  John  McMillan,  M.P 
for  Huron,  even  patting  the  Iobb  at  one-third  of  the  crop  in  hii  dietriot, 

Remady  — As  a  remed;,  deep  ploughing  has  been  reoommended.     It  has  alio  been 
found  that  early  sowing  and  the  cultivation  of  earlj  vari'itieB  enable  the  peaae  to  mature 
before  the  moths  are  on  the  wing.     The  perfect  insects  have  been  reared  both  in  1897 
and  last  season.     In  the  former  jear  all  the  specimens  emerged  between  Jnlj  12  and  15, 
and  in  1898  between  July  13  and  16.     Pheee  specimens  were  kept  under  natural  condi- 
tions, and  these  dates  probably  agree  with  the  time  the  moths  appear  natarallf  in  the  field. 
Thi  Beak  Wuvil  {Brvehua  obuelut.  Say,  Fig,  45).     From  time  to  time  Dotioea 
sppekr  in  reports  of  entomologists  and  in  the  newspapers  in  the  United  States  of  injury 
to  seed  beans  by  a  weevil  similar  to  the  Fea  Weevil,    but  rather  smaller.     This  is  the 
Bean  Weevil,  a  small,  very  active  beetle,  at  one  time  tfaonght  to  be  a  native  of  America 
bat  now  considered  to  be  a  cosmopolitan  species,  which  has  been  imported  into  thia 
country  through  commerce.     Anthentio  instsDOes  of  this 
^m^  P^t  having  occurred  in  Canada  in  injurious  nombers  have 

K  A    ^  not,  I  believe,  been  recorded  until  this  year,  when  it  was 

m      1  found  at  Strathroy,  Middleaex  Co.    As  in  the  case  of  the  Pe« 

■•^  Weevil,  the   Bean  Weevil  occurs  in  the  seed  and  is  sown 

B*^fy  with   it.     The  eggs   are  laid   on  yonng  forming   pods  and 

^^  the  grabs  eat  their  way  inside  and  attack  the  seeds.    There 

is,  however,  one  important  difierenoe  in  the  life  history, 
_.  namely,  the  bean  weevils  are  able  to  propagate  in  the  di7, 

stored  seed,  and  two  or  three  broods  may  come  to  maturity 
and  entirely'deatroy  the  beans,  whereas  in  the  case  of  the  Fea  Weevil  the  young  grab  can 
only  begin  life  in  Uie  soft,  green  peaae ;  again,  there  is  never  more  than  one  weevil  in  a 
pea,  while  in  the  case  of  the  Bean  Weevil,  ten,  twelve,  or  more,  may  ooonr  in  a  single 
beui,  acoording  to  its  sise. 

Remedy , — The  remedy  for  this  new  enemy  of  the  bean  is  precisely  the  same  as  (or  the 
Fea  Weevil,  viz.,  to  fumigate  the  infested  seed  with  bisulphide  of  carbon.  It,  howevn, 
it  is  found  that  the  beans  have  been  badly  bored  before  the  injury  is  detected,  it  is  for 
better  to  destroy  the  whole  by  bnraiDg  and  procure  new  seed  without  going  to  the  trouble 
•ad  expense  of  fnmigating. 

FODDBK  ObOPB   AKD    KoOTB. 

Fodder  crops  of  moat  kinds  have  been  remarkably  heavy  in  most  parti  of  ths  Pro- 
▼inoe  dnrinft  the  past  season.  In  the  Ottawa  Vallty  inch  crepe  of  clover 
have  never  before  been  seen,  and  with  the  exception  of  a  little  injury  by 
the  Black  Army-worm,  Noetwx  fenniea,  Tansch.  in  the  spring,  both  crops 
wne  exoeptionally  heavy  and  were  saved  in  the  beat  of  condition.  In 
the  west  one  or  two  occnrrencea  of  the  Clover  weevil  {Phytonomus  puncta- 
tut,  Fab.)  were  mentioned  but  no  appreciable  effect  upon  the  crop  was 
made. 

Thb  Clovib-skid  Hidob  (Ctcidomyia  Uguminieola,  (Lintner)  did  a 
good  deal  of  barm  in  the  aeed  growing  districts  and  some  farmers  speak  of 
tarniog  tbeir  attention  to  the  Mammoth  Bed  Clover  and  Alsike,  becanse 
these  varletiea  are  not  injured  by  this  troublesome  insect.  The  remedy 
of  Ceeding  o3  or  mowing  the  crop  before  the  20th  June  has  been  fonnd 
satisfaotory  by  those  who  have  tried  it,  because  the  maggots  (Fig.  46)  of 
Um  firat  brood  mature  and  leave  the  clever  heads  to  enter  the  ground  and 
oomplote  tbdrohangei  soon  after  the  dato  given,  and  if  the  clover  is  ted  or 
oniod  before  that  date  the  larvn  are  destroyed  If  left  later  the  maggots 
laavs  the  clover  heads  and  produce  the  second  brood  which  matures  just  f,.  ^ 
•a  the  aeoond  orop,  from  wMoh  the  seed  is  reaped,  oomei  into  flower.      About  tEe  dm« 
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the  seed  is  ripe  theae  leave  the  olover  and  pass  the  winter  in  the  ground,  to  emerge 
again  the  following  spring  jast  at  the  time  the  clover  blossoms. 

The  hay  crop  has  been  little  injured  by  grasshoppers  or  other  pests.  In  old  worn 
ont  meadows  "  Silver  top,"  caused  by  leaf-hoppers  and  other  sacking  insects,  has  been 
noticed ;  but  well  worked  land  with  a  good  rotation  of  crops  sufiers  little  from  this  injury. 

Potatoes  have  been  less  attacked  by  the  Colorado  Fotato-bsetlr  than  usual 
Early  in  the  season  some  correspondents  thought  that  this  pest  was  dying  out^  but  the 
hot  weather  of  midsummer  soon  brought  it  up  to  its  usual  abundance.  The  well  tried 
remedy,  Paris  green,  in  either  wet  or  dry  applications,  is  now  too  well  known  to  require 
more  than  a  reference. 

Injuries  by  White  Grubs  and  Wireworms  were  more  serious  than  is  often  the  case, 
and  unfortunately  little  can  be  done  to  counteract  their  operations. 

Thb  Ououhbbr  Flsa-bbbtls,  Fig.  47,  {Crepidodm^  eueumeris,  Harr.)  which  fre 
^uently  does  great  damage  to  potatoes  by  perforating  the  leaves,  has  been  successfully 
^S^    treated  again  this  year  by  spraying  the  plants  with  Bordeaux  mixture  and  Paris 
^2kL   green  made  with  the  formula  6  £s.  of  copper  sulphate,  4  lbs.  of  fresh  lime  and 
/^Ki  ^5  gallons  of  water,  to  which  ^  lb,  of  Paris  green  is  added.     This  remedy  is  now 
',^P'  becoming  well  known,  and  on  account  of  its  usefulness  widely  used  by  our  wide 
Fig.  47.  awake  farmers  to  prevent  the  loss  which  is  still  enormous  from  the  ravages  of  the 
Potato-rot.       The  first  spraying  should  be  done  in  Ontario  not  later  than  the   Ist 
August,  and  this  should  be  followed  by  two  more  applioations  on  15th  August  and 
1st  September.  These  sprayings  also,  of  course,  render  unnecessary  the  treatment  of  the 
potatoes  for  the  Colorado  Potato-beetle,  as  those  insects  are  killed  at  the  same  time. 

A  rather  unusual  injury  to  potatoes  was  this  year  reported  from  Carrville,  Tork 
Co.,  by  Mr.  J.  Lahmer.  This  was  by  the  Foubunrd  Lbaf-bug  {PcocUocasnu  lineatm^ 
Fab.),  and  occurred  at  the  end  of  May.  The  attack  was,  however,  restricted  in  area  and  did 
not  continue  late  into  the  season.  The  life-history  of  this  pest  has  been  worked  out  by 
Prof.  Slingerland,  of  Cornell  University.  The  eggs  are  laid  in  the  terminal  twigs  of 
currant  and  other  bushes  in  the  autumn  and  do  not  hatch  until  the  following  spring. 
The  bugs  attack  the  leaves  of  the  currant  and  some  other  shrubs  to  a  certain  extent^  but 
are  more  injurious  to  various  herbaceous  perennials.  The  plants  most  often  notioed  ss 
injured  by  this  insect  are  Sage,  Mint,  Gooseberry,  Onrrant,  Dahlias,  and  the  Japanese 
Honey- suckle  (  Weigelia)^  Potatoes  and  some  other  plants  less  frequently,  it  is  hardly 
likely  that  this  insect  will  ever  prove  a  serious  enemy  of  the  potato  crop.  The  mature 
insect  is  a  bright  greenish  yellow  bug  three-tenths  of  au  inch  in  length,  with  two  black 
spots  on  the  thorax  and  four  stripes  of  the  same  color  down  the  back.  It  is  very  quick 
in  its  movements. 

Remedies, — As  the  eggs  are  laid  in  the  twigs  of  bushes  and  are  comparatively  oon- 
spicuous,  owing  to  the  white  tips  protruding,  wherever  thd  bugs  have  beea  troublesome 
the  eggs  should  be  looked  for  and  destroyed  during  the  winter.  1  he  bugs  and  larva  can 
be  killed  or  driven  away  by  dusting  widi  pyrethrum  insect  powder,  or  by  spraying  with 
kerosene  emulsion  or  whale-oil  soap  solution. 

Thb  Turnip  Aphis  or  Cabbaqr  Aphis  (Aphie  brtusiecB,  L.).  Turnips  in  many 
sections  have  been  badly  injured  by  this  plant-louse,  which  has  been  one  of  the  worst 
enemies  of  root  crops  during  the  past  season.  Although  much  loss  is  due  to  this  pest  every 
year,  as  a  rule,  nothing  is  done  by  farmers  to  remedy  the  evil,  many  volunteering  the  in- 
formation that  nothing  can  be  done.  This,  however,  is  not  the  case,  for  successful  experi- 
ments have  shown  that,  by  spraying  the  plants  bearing  the  first  colonies  which  appear 
early  in  August,  much  may  be  done  to  protect  a  crop.  At  the  time  of  thinning  and 
hoeing  turnips  the  colonies  are  small  and  may  be  easily  treated  by  means  of  a  knapsack 
sprayer  with  kerosene  emulsion  (one  part  to  nine  of  water),  or  with  whale-oil  soap^  one 
pound  in  eight  gallons  of  water ;  or  even  by  hoeing  out  the  infested  turnips  and  covering 
them  with  soil,  an  easy  matter  at  that  time  with  the  hoe  in  hand. 
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Tbobtablbb. 


Vegetftbln  in  gmrdeni  ■nffered  looftlljr  from  the  aaaftl  peaU  of  the  gu-den,  Oatwormt, 
FleR-beatlea,  Onion,  Bulish  »nd  Cabbftge  maggota.  For  ontwonns,  buiding  freehly  let  oat 
|)lMit>  with  p^por  or  tin  ooUbii  ma  quite  effective ;  and  for  plants  grown  in  rows,  brut 
pcnioned  with  Parii  green  waa  moat  efiectoal,  either  alii^htly  dampened  bo  m  to  make  the 
poiion  adhere  and  then  diatribated  in  smftll  heaps  along  the  rowa,  or  with  more  brao 
added  nntil  it  waa  almoat  drj  and  then  drilled  along  the  rawt.  Flea-beetlea  {PhyUotrtta 
mttaia.  Fab.)  on  radiahea,  yoong  oabbagea  and  tnmips  were  apeedily  disposed  of  by  doatiag 
tlie  plants  with  Fans  green,  IDi.  ia  2G1bi,  of  perfectly  drj  land  plaster.  The  Root 
UAaoOTs  were  annsnally  abnndant  and  manj  experimenta  were  tried  to  find  a  good 
remedy.  Dtuting  Hellebore  and  Insect  powder  well  down  among  the  plants  gave  perhape 
the  beat  results  with  radishes  and  onions.  For  the  cabbage  maggot  Hellebore  2  oz  and 
Kainit  2  oa.  were  mixed  in  a  poilfal  of  water ;  about  half  a  teacapfal  ponred  aronnd  the 
toot  of  each  cabbage  after  polling  awaj  some  of  the  earth,  gave  considerable  protection 
bat  waa  not  a  perfect  remedy.  Kainit  used  alone,  dissolved  in  water,  or  applied  diy 
«k)M  to  the  roota  of  cabbagea,  onions  and  radishes  and  then  covered  with  soil,  or  dnated 
«n  the  snrfaoe  close  to  the  roots,  had  the  efiect  of  protecting  the  plants  for  a  time,  but  did 
not  give  with  me  results  snfficiently  good  to  allow  of  its  being  recommended  in  the  way 
some  American  growers  have  done.  Last  season,  however,  was  an  exceptionally  bad  one 
for  all  of  the  root  maggots  ;  radishes,  onions  and  oabbagea  all  being  attacked  severely  from 
early  in  the  spring  until  right  np  to  the  hard  froats  of  autumn.  Eainit  however  ia  a 
qoifdc  acting  fertilizer  and  a  decided  inaectioide.  Further  experimenta  have  been  plAnaed, 
and  gioweri  of  vegetables  can  use  it  with  advantage  in  ordinary  years. 

Thi  Carrot  Bubt-flt  (Ptila  rotce.  Fab).  An  attack  npon  carrots  which  has  re- 
Mutly  called  fsr  attention  in  Canada  is  by  the  European  enemy  of  the  carrot,  called  the 
Oarrot  Boat-fly.  This  has  come  nnder  my  notice  occasionaUy  during  the  last  ten  yean 
ia  parta  of  Ontario,  Quebec  and  New  Bmnawick,  in  all  oases  doing  much  harm  in 
reatricted  localities,  but  as  a  rale  disappearing  after  a  year  or  two.  The  outbreaks,  how- 
ever, are,  I  fear,  beooming  gradually  more  numerous.  During  the  past  autumn  infested 
«arrota  were  sent  to  me  from  Knowlton  and  Beance  in  Quebec  Province  and  from  Ottawa 
in  Ontario.  The  attack  is  easily  recognized.  Early  in  the  aeaeon  the  leaves  of  young 
flarrote  turn  reddish  and  the  roola  will  be  found  to  be  blotched  with  rusty  patches,  par- 
' "'  ticnlarly  towards  the  tip        These  cairota 

when  stored  for  winter  nse,  although  some- 
times not  showing  much  injury  on  the 
outeide,  may  be  found  to  be  perforated  in 
every  direction  by  dirty  brown  burrows,  in 
which  are  many  semi-transparent  yellowish 
maggots  abont  ^  of  an, inch  long.  These 
maggots  are  blunt  at  the  tail  end,  bnt  taper 
toward  the  head,  where  is  a  black  hooked 
tip,    forked  at    the  base,    by    which    the 

^^  _^^^^__       maggot  makes  its  way  through  the  roota. 

Wiff.  4a— The  Carrot  Rnrt-flr— utnnl  ijie  (1,  6,  71,  The  pumparinm  ia  reddish-brown,  and  the 
and  enliirgBd  (3,  6,  8).  maggots,  as  a  rule,  leave  the  cairats  before 

aHuming  this  form.  The  fly  and  its  work  are  shown  very  well  in  the  figure  (Fig.  48)  by 
John  Curtis,  which  I  am  able  to  present  herewith  through  the  courtesy  of  Misi  Ormerod 
and  Heoars.  Blaokie  &  Sons.  The  mature  fly  is  two-winged,  {  of  an  inch  long,  bright 
tidnj  black,  with  yellow  legs  and  red  eyes.  The  wings  are  beautifully  irideaoeot.  The 
vinter  ia  paned  either  as  a  maggot  or  in  the  puparium. 

BmudisM. — The  methods  which  have  given  the  best  results  in  preventing  injury  by 
the  Oarrot  Rust-fly  are  (I).  Late  sowing.  Oarrota  which  have  been  sown  late  have  been 
fsnnd  muoh  freer  from  attack  than  thoee  sown  at  the  ordinary  time.  When  grown  as  a 
Md  erop  it  ia  usual  to  sow  carrots  as  soon  as  possible,  but  for  table  use  carrots  of  exceU> 
«nt  qoallty  may  be  obtuned  from  seeding  as  late  even  as  the  middle  of  June.  If  field  carrots 
grawn  for  ato^  are  only  moderately  attacked  they  oan  be  fed  but,  of  oouise,  ar«  ni^  «a 
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good  as  sound  roots.  (II.)  Preventiye  remedies  consist  of  applications  of  strong  smelling 
subatansee  by  which  the  characteristic  odor  of  the  carrots  is  masked.  For  this  parpoee, 
sand  tainted  with  coal  oil  or  carbolic  acid,  has  been  nsed  to  good  effect.  Kerosene  emul- 
sion diluted  1  to  10  and  sprayed  along  the  drills  by  means  of  a  knapsack  sprayer,  also 
gave  comparative  immunity.  In  localities  where  the  fly  is  known  to  have  occurred,  the 
ordinary  precaution  of  sowing  carrots  as  far  as  possible  from  the  infested  land  will  occur 
to  all  growers  Where  carrots  have  been  stored  away  during  the  winter  in  sand  or  earth, 
this  soil  should  be  treated  to  destroy  the  pupae,  which  leave  the  rootb  and  enter  it  to  pass 
their  pupal  stage.  A  convenient  method  is  to  put  the  soil  into  a  wet  manure  pit,  or,  it 
this  cannot  be  done,  it  might  be  buried  in  a  deep  hole,  specially  dug  for  the  purpose,  and« 
after  covering  up,  the  top  soil  should  be  firmly  tramped  down. 

Thb  Oorn-Wobm  {Heliothia  armiger,  Hbn.).  Several  correspondents  have  com- 
plained of  the  unusual  abundance  this  autumn  of  the  caterpillars  of  what  Prof.  Lugger 
calls  the  Sweet  Oorn  Moth  or  Tassel  Worm.  These  are  both  good  names,  but  the  insect 
is  far  more  generally  known  as  the  Oom-worm.  It  is  also  the  same  as  the  notorious 
Boll  Worm  of  the  cotton,  to  which  crop  it  frequently  does  great  damage.  Unfortunmtely, 
no  very  good,  practical  remedy  has  been  discovered  for  application  in  the  cotton  field. 
The  injuries  of  the  Oorn-worm  are  in  Oanada  almost  confined  to  the  fruit  of  tomatoes  and 
to  sweet  com,  particularly  the  late  varieties.  Late  in  October,  Mr.  0.  L.  Stephens,  the 
Secretary  of  the  Orillia  Horticultural  Society,  sent  specimens  of  the  caterpillars  and 
injured  ears  of  com,  with  the  information  that  the  caterpillars  had  been  very  destructive, 
injuring  as  much  as  95  per  cent,  of  the  ears  of  both  sweet  com  and  yellow  field  com.  It 
was  a  new  outbreak  in  the  locality,  and  was  the  cause  of  considerable  anxiety.  Specimens 
were  sent  also  from  Sombra  (Lambton  Co.,  Ont.),  and  two  rather  bad  occurrences  came 
under  my  notice  at  Ottawa.  The  caterpillars  do  not  appear  until  late  in  the  season. 
In  the  month  of  October  they  were  found  of  all  sizes  eating  the  young  grains  of  oorn, 
mostly  near  the  tips  of  the  ears.  There  were  sometimes  five  or  six  caterpillars  in  a  singie 
ear,  many  of  which  were  rendered  quite  unfit  for  the  table.  As  the  larvae  approached 
full  growth,  they  would  occasionally  eat  their  way  out  of  one  ear  by  a  neat  round  hole 
and  travel  to  another  ear.  They  were  very  variable  in  color,  from  1^  to  1}  inches  in 
length,  of  a  pale-greenish  or  dark-brown  color,  marked  with  longitudinal  dark  stripes 
and  with  a  conspicuous  stigmatal  band,  white  mottled  with  pink,  the  body  bears  the 
ordinary  tubercles,  which  are  distinct  and  black,  each  one  supporting  a  slender  bristle. 
The  whole  upper  surface  is  marbled  with  white  and  the  whole  surface  velvety,  by  reason 
of  numberless  and  very  short  bristles,  black  and  white  in  about  equal  numbers.  When 
full  i^rown,  these  caterpillars  eat  their  way  out  of  the  ears  and,  entering  the  soil,  spin 
cocoons,  within  which  they  change  to  chestnut-brown  pupae.  This  moth  is  by  no  means 
a  common  species  in  Canada,  and  all  the  specimens  I  have  seen  have  been  taken  late  in 
the  year.  Prot  Lugger  states  that  the  insect  does  not  winter  in  Minnesota,  but  thai 
all  are  killed  late  |n  the  fall.  This,  he  points  out,  would  mean  that  the  insect  has  to  be 
re- introduced  every  summer  from  the  South,  where  it  can  successiully  hibernate.  Whether 
this  is  also  the  case  in  Canada,  I  am  not  sure,  but  I  think  that  some  must  with  us  pass 
the  winter  as  pupae.  The  moth,  like  the  caterpillar,  is  very  variable  in  color.  It  is  usu- 
ally of  a  pale,  duU,  ochreous  yellow,  with  variable  olive  or  ruddy  markings  on  the  fore- 
wings.  The  yellowish  hind  wings  have  a  broad  black  band  and  are  edged  with  pink. 
These  moths  expand  a  little  more  than  an  inch  and  a  half.  The  caterpillars  of  the  Com 
Worm  feed,  besides,  upon  a  great  many  other  kinds  of  plants  than  those  mentioned, 
such  as  pumpkins,  tobacco,  beans,  peas  and  a  large  number  of  weeds  and  garden  plants. 

Remedies, — The  only  remedy  which  can  be  suggested  is  the  hand-picking  of  the 
caterpillars.  The  destruction  of  the  moths  by  lantern  traps  has  been  also  recommended  : 
these  consisting  of  a  lamp  standing  in  an  open  pan  containing  water  and  a  little  ooal  ttL 
These  traps  are  placed  at  night  in  fields  where  the  caterpillars  have  been  abundant 
When  an  ear  of  com  is  attacked,  the  silk  shows  the  effect  of  the  injary  going  on  beneath 
the  husks  by  being  discolored  prematurely.  As  soon  as  this  is  noticed,  the  leaves  of  the 
husk  should  be  pulled  back  and  the  marauders  destroyed.  Fall  ploughing  will,  doubtless, 
break  up  the  cocoons  and  expose  many  of  the  pupae  to  various  enemies. 
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Fruit  Crops. 

Notwithstanding  several  adverse  oironmstances,  the  fruit  crop  of  the  Province 
a  good  one,  and  satisfactory  profits  were  realized.  If  the  crop  was  short  in  one  section  it 
was  abandantly  made  np  somewhere  else.  ''Notwithstanding  all  disadvantages,  the 
returns  from  all  over  the  Province,  with  the  exception  of  a  few  nor^-herly  counties,  show 
that  the  supply  of  fruit,  more  especially  apples,  was  considerably  more  than  eufficient  for 
home  consumption,  very  large  shipitients  having  been  made  to  England  and  the  United 
States  from  the  western  fruit  growing  section*  Pears,  peaches',  plums  and  smaller  fruita 
were  also  shipped  from  many  localities."     (November  Crop  Report. ) 

Insect  enemies  were  the  cause  of  much  loss;  but  most  convincing  evidence  was  again 
given  this  year  of  the  value  of  spraying,  and  undoubtedly  one  of  the  most  instructive  and 
interesting  exhibits  at  the  Toronto  Industrial  Fair  was  the  display  of  fruit  gathered  from 
sprayed  and  unsprayed  trees  in  the  same  orchard.  These  orchards  were  those  in  which 
Mr.  W.  M.  Orr,  the  Provincial  Superintendent  of  Spraying  Experiments,  had  carried  on. 
his  work  during  the  summer  of  1898,  and  were  situated  in  twenty-four  different  local- 
ities. There  were  in  all  250  plates  of  fruit.  The  owners  of  the  orchards  were  in  no  way 
interested  in  trying  to  prove  that  spraying  was  or  was  not  beneficial,  but  were  practical 
men  anxious  only  to  know  how  to  get  the  largest  returns  of  money  from  their  property. 
They  would,  therefore,  be  the  very  people  to  acknowledge  poor  results.  The  superin- 
tendent had  nothing  to  do  with  the  selection  of  the  actual  fruit  shown,  and  did  not  see  it 
until  it  arrived  in  Toronto,  where  he  took  charge  of  it  and  displayed  it  to  good  effect  as  a 
most  convincing  proof  of  the  efficiency  of  spraying.  At  the  last  meeting  of  the  Ontario 
Fruit  Growers'  Association  at  St.  Catharines  on  December  2nd,  1898^  Mr.  Orr  read  his  report 
on  the  results  of  the  experimental  spraying  work  carried  on  for  the  Ontario  Government 
under  his  direction  during  the  year.  This  is  a  most  valuable  document,  and  will  be 
published  in  full  in  the  Report  of  the  Fruit  Growers'  Association.  Mr.  Orr  explains  hia 
method  of  work  and  gives  extracts  from  the  letters  of  some  of  the  owners  of  the  orchards. 
In  estimating  the  percentage  of  perfect  apples,  a  part  of  the  tree  was  picked  clean  and 
the  fruit  carefully  examined  ;  every  specimen  that  had  a  worm  or  a  spot,  no  matter  how- 
•mall,  being  rejected  as  imperfect.  Some  of  the  facte  given  and  the  figures  which  sub- 
stantiate them  will  certainly  convince  many  that  spraying  does  most  decidedly  pay.  The 
spraying  must,  however,  be  done  properly,  without  stint  of  labour  or  materials,  with  the 
best  obtainable  apparatus  and  at  the  proper  time.  I  am  more  and  more  convinced  that 
ftdlure  to  protect  crops  by  spraying  is  due  to  lack  of  skill  or  carelessness  in  applying  the 
■pray,  disregard  as  to  th»  exact  date  when  the  successive  applications  should  be  made 
and  misdirected  economy  as  to  the  pump  and  nozzle  used.  Occasionally,  good,  careful 
fruit  fl^rowers  find  that  spraying  does  not  always  give  the  results  which  they  expect ;  Mr. 
Orr,  however,  says,  "  The  owners  of  every  orchard  in  which  we  worked  this  year,  with 
one  exception, — Mr.  Ourwen,  of  Goderich — report  that  the  Codling  Moth  was  largely 
controlled  by  spraying." 

I  give  the  following  quotetion  from  Prof.  L.  H.  Bailey's  recent  pamphlet,  "  Impres- 
sions of  Our  Fruit-growing  Industries,"  because  it  bears  directly  on  this  p>oint,  he  says  : 
*'  Does  spraying  pay  f  The  past  season  has  given  strange  resulte  in  spraying ;  in  very 
many  instances  spraying  seemed  to  do  no  good.  Does  spraying  pay,  then  1  Certeinly, 
the  same  as  tillage  asd  pruning  do.  We  do  not  know  why  there  were  so  many  unpatis- 
fsctory  experiences  in  1898,  but  this  does  not  lessen  the  fact  that  bugs  and  fucgi  should 
be  killed.  That  spraying  pays  is  as  well  demonstrated  as  it  is  that  apple  worms,  tent  cat- 
erpillars and  potato  blight  are  injurious.  Markets  often  fail,  but  it  does  not  follow  that 
markets  are  a  nuisance.  The  surest  way  is  to  make  it  a  rule  to  ipray  everything  every 
year."     (ComeU  Bulletin  163,  1898.)  | 

In  summing  up  the  results  of  the  spraying  wotk  of  the  season,  Mr.  Orr  said  at  St. 
Catharines  :  "  It  appears  from  results  obtainrd  in  experimental  work  that  from  65  p.o. 
to  80  p.o.  of  perfect  fruit  can  be  secured  when  spraying  is  regularly  and  properly  done» 
and  when  the  conditions  aie  favourable,  such  as  an  orchard  standing  high  and  dry  on 
well-drained  land,  away  from  buildings  cr  hedgerows,  and  the  trees  planted  far  enough 
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upart  ao  that  tb«  limba  do  not  come  witbia  10  or  12  feet  of  tonching,  and  have  an 
abondance  of  Bonahine  and  free  oironlation  of  air.  It  ia  alio  importuit  tbit  the  treea  be 
properly  trimmed,  all  rnbbiih  removed,  and  the  land  properly  fertilized,  for  it  it  a  faot 
that  tiro-thirdi  of  the  orohards  io  Ontario  are  starving:  With  good  apples  at  the  prios 
they  have  oommanded  this  year  and  last,  the  orchard,  if  properly  attended  to,  wonld  ba 
the  meet  profitable  part  of  the  farm," 

If  the  tmtt-growera  of  Ontario,  generally, |cui  be  made  to  appreotate  the  above  etate- 
ment  of  Mr.  Orr,  who  is  a  practical  fmit-grairer,  aiid  will  follow  his  advioe,  enormooi 
advantage  must  acorne  to  the  conntry  from  the  good  work  which  the  Frovinoial  Minister 
of  Agricultnre,  the  Hon.  John  Dryden,  hM  done  by  having  the  spraying  experiments  and 
«ther  work  on  injarions  inaecta  carried  oat  In  fact,  it  ia  hard  to  find  in  the  whole 
Provincial  expenditure  anything  which  haa  given  snoh  manifeat  and  quick  returns  for  the 
amall  amount  of  money  expended.  The  groat  interest  which  was  taken  in  this  work  ol 
mraying  ii  shown  by  the  fact  that  over  3,tt00  fniit-growers  attended  the  meetings  when 
ute  spraying  was  being  done,  in  order  to  see  the  work,  to  ask  questions  and  to  learn  the 
the  proper  way  to  carry  on  operations  for  themselves.  This  was  almoit  double  the  num- 
ber  that  atteaded  two  years  aga 

Spraying  with  arsenical  poisons,  snoh  as  Paris  green,  London  purple,  aisenate  of 
lead,  etc,  was  done,  first  of  all,  to  leMen  injury  by  the  Codling  Uoth  on  the  apple,  and 
by  the  Plum  Cnrcnlio  on  plnms  and  cherries  ;  but  it  is  now  used  against  all  foliage  eating 
Ineects.  It  has  lately  also  became  the  custom  to  spray  many  plants  with  a  combined 
mixture  which  wiU  destroy  both  insect  and  fnngous  pest^.  For  this  purpose,  the  bert 
mixture  known  is  Bordeanx  mixture  and  Paris  green.  The  formula  most  widely  adopted 
is  one  which  is  very  easy  to  remember,  as  all  its  parts  contain  the  figure  4.  It  oooaisti 
of  copper  sulphate,  4  lbs.,  quick  lime,  4  lbs.,  Paris  green,  4  ozs.,  water  44  gallons. 

Owing  to  the   large  amount    of    capital    necessarily  invested   in  and    required  to 
operate  a  fruit  farm,  and  the  permanent  natnre  of  fmit  plantations,  more  attention  hat 
been  given  to  tho^e  oaosee  upon  whioh  failure  and  success  depend  than  haa  been  the 
case  with   ordinary  farm  crops,    whioh  change 
irom  year  to  year  ;  consequently,  more  perhaps 
is  known  and  more  enquiries  are  teoeived  with 
regard  to   orchard   peats  than    any  other  class 
of  insect*.     The  conmon  enemies  which  oocnr 
7ear  by  year  in  oroharda  have  been  treated  of 
over  and  over  again  in  our  annual  i«porte,  and 
there  wonld  be   no  advantage  in  speaking   of 
them  now  at  any  length,  but  attention  may  be 
drawn  to  some  of  the  more  serious  or  unusual 
ostbreaks. 

Tkkt  Caterpillars  have  been  even  more 
Abundant  than  last  year  in  almost  every  pro- 
vince of  the  Dominion.  In  the  Ottawa  dis- 
trict groves  of  basswoods,  maples,  and  aipeBS 
were  stripped  of  every  vestige  of  foliage, 
-M  well  as  the  underbrush,  consisting  of 
numerous  kinds  of  shmbt.  Although  the 
Forest  Tent  OaterpiUar  was  slightly  more 
numerous,  the  American  Tent  Caterpillar 
(Fig.  49),  it  was  noticed,  occurred  with  it  in 
almost  equal  nnmbett,  and,  notwithstanding 
that  close  search  was  made  for  parasites,  in  this 
district  at  any  rate,  few  were  found  A  large  ^ 
number  of  egg  clustert  were  collected  to  see  if  pj-  4g_ 

the  yonng  caterpillars  oont^ned  in  the  egg  were  in  a  healthy  condition.  These  wne 
kept  in  a  warm  office,  and  by  the  lat  of  Jannaryhnndreds  of  yonng  oaterpllan  had 
^tohed  and  were  gathered  together  in  a  large  mat-like  oluter  on  the  side  of  the  jar. 
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There  is  no  indioation  of  the  presence  of  either  egg  parasites  or  f  angoas  disease,  and  as 
the  trees  thronghoat  this  district  bear  enormous  nambers  of  the  egg  clusters,  the  outlook 
IS  ominous ;  special  effort  must  be  put  forth  by  fruit  growers  and  gardeners  during  the  pre- 
sent winter  and  next  spring,  or  there  will  certainly  be  serious  loss  next  season.  The  rem- 
edies which  give  the  best  results  against  these  insects  are  (i.)  the  collection  and  burning 
of  the  egg  cluster  during  the  winter,  (ii.)  the  cutting  off  and  burning  of  the 
nests  of  young  caterpillars  early  in  spring,  when  they  may  be  easily  detected  by 
the  conspicuous  white  tents  which  they  spin  in  the  crotches  of  branches,  and 
(III.)  the  spraying  with  Paris  green  of  aii  trees  liable  to  be  invaded  in  an  infested  district 
The  sooner  the  application  is  made  the  more  effective  it  will  be,  for  many  insects  which 
can  be  controlled  while  young  are  much  more  difficult  to  poison  after  they  have  reached 
a  certain  size. 

The  Apple  Aphis  (Aphis  mali^  Fab.)  appeared  in  large  numbers  early  in  spring,, 
and  many  enquiries  were  received  about  it  from  the  western  part  of  the  Province.  Little 
harm,  however,  was  done  either  in  the  spring  or  late  in  the  autumns  when  most  of  the 
damage  due  to  this  insect  generally  occurs. 

The  Plum  Aphis  {Aphis  pruni/olii.  Fitch)  was  less  abundant  by  far  than  last  year, 
although  reported  from  a  few  places.  Specimens  of  another  plum  aphis,  (Jlyalopteru^ 
pruni^  Fab.,)  were  received  from  one  or  two  Ontario  localities. 

The  Black  Cherry tbeb  Aphis {Myzus  eerasi,  Fab.)  was  certainly  less  widespread 
in  the  Niagara  district  last  season  than  in  1897,  and  reports  concerning  it  were  very 
contradictory ;  nevertheless  considerable  damage  was  done,  particularly  in  orchards  of 
sweet  cherries.  It  has  been  noticed  that  the  dark -coloured  plant-lice  are  more  difficult  to 
kill  than  the  green  ones.  Of  several  remedies  which  have  been  tried,  the  one  which  haa 
given  the  best  results  is  whale-oil  soap  solution,  one  pound  of  Good's  Caustic  Potash  Soap 
No.  3  in  six  gallons  of  water,  applied  warm  as  a  spray.  Kerosene  emulsion,  also  an. 
excellent  remedy,  must  be  used  as  strong  as  one  part  to  six  of  water  for  these  plant-lice. 
The  eggs  of  the  Black  Oherry-tree  Aphis  are  laid  upon  the  twigs,  particularly  on  the  fruit 
spurs,  by  the  last  autumn  brood.  There  is  no  doubt,  therefore,  that  good  work  could  be 
done  by  spraying  the  trees  during  the  winter,  or  better  still,  early  in  spring  before  the 
buds  burst. 

Another  enemy  of  the  cherry,  as  well  as  of  the  plum  and  pear,  which  when  neglected 
did  much  harm  was  The  Cherry  and  Pear  Slug  (Eriocampa  cercui.  Peck).  The 
remedy  which  gives  the  surest  relief  is  the  prompt  spraying  of  the  trees  with  Paris  green^ 
one  pound  in  200  gallons  of  water,  adding  in  all  cases  an  equal  amount  of  fresh  lime  with 
the  arsenical  poison,  Paris  g^een,  to  counteract  its  caustic  efiects  on  the  foliage. 

The  Green  Fruit- worms. — The  caterpillars  of  three  very  similar  moths  belonging 
to  the  family  Xylina  did  much  injury  to  apples  and  pears,  attacking  specially  the  young 
froit.  These  caterpillars  are  not  regular  pests  of  the  orchard,  but  appear  in  numbers  at 
long  intervals  ;  but,  as  they  have  a  special  taste  for  the  green  fruit,  attacking  it  in  pre- 
ference to  the  foliage  on  fruit  trees,  the  damage  they  do  is  much  more  important 
than  that  done  by  many  other  injurious  insects.  In  addition  to  fruit  trees  they  attack 
maple  trees.  At  Niagara  and  at  Aylmer,  Que,  near  Ottawa,  shade  and  forest  trees, 
particularly  the  Silver  Maple  Acer  dcuycarpum,  Ehrh.),  were  terribly  disBgured  and 
almost  defoliated  by  these  caterpillars  over  large  areas.  It  was  pleasing  to  see  at 
the  end  of  June  that  thousands  of  them  were  being  destroyed  by  various  insect-eating 
blrda,  chiefly  warblers,  but  especially  by  the  Eoglish  Sparrow.  In  the  streets  of 
Niagara  they  were  so  vigorously  assailed  by  the  sparrows  in  the  branches,  and  by 
ehickens  which  waited  for  them  below,  that  few  could  have  escaped  to  complete  their 
changes.  Mr.  Orr  writes  of  the  occurrence  of  this  pest  in  the  Niagara  peninsula : — 
''The  Green  Fruit-worm,  a  comparatively  new  comer,  and  but  little  known  here,  is 
likely  to  become  a  serious  pest :  some  growers  reporting  from  20  to  30  per  cent,  at 
their  apples  and  pears  ruined  by  it  By  the  midcUe  of  June  it  had  destroyed  much 
fruit" 
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Mr.  N.  H.  Oowdry  alio  writes  of  its  depredationa  on  the  fmit  of  apples  and 
pears  at  Waterford,  Ont.  The  same  complaint  oame  from  I£r.  J.  A.  link,  of  Sombra, 
Ontario. 

Remedy, — The  only  remedy  is  early  spraying,  while  the  caterpillars  are  small  and 
while  they  are  feeding  on  the  bads  and  young  foliage.  Luckily  for  the  fruit  grower 
these  caterpillars  are  always  accompanied  when  in  large  numbers  by  parasitic  enemies. 

Thk  Rosb  Bebtlk  (Macrodaciylus  aubspinonu,  Fab.),  Fig.  50. — This  well-known 

«nemy  of  the  fruit  grower,  which  every  year  does  so  much  harm  by  eating  the  flowers 

of  grapes,  apples,  pears,  roses,  plums,  raspberries,  blackberries,  and  in  fact  all  plants 

Monging  to  the  Rose  family,  as  well  as  many  other  kinds  of  trees,  did   some  harm 

this  year  in  the  hotter  western  sections  of  the  Province.      It  occurred   in 

\9l     large  numbers  near  Niagara  upon  the  young  fruit  of   apples,  in  some  casf s 

fMs      actually  covering  the  fruit     There  is  only  one  brood  of  this  pest,  the  mature 

y|HV     beetles  last  for  about  five  we^s.     There  is  perhaps  no  fruit  insect  known 

^^\     more  difficult  to  combat  than  this  is.     The   ordinary  insecticides  have  little 

'^      ^    effect  on  it.     Covering  rose  bushes  with  netting  and  beating  the  beetles  from 

Fig,  60.    i\^Q  bushes  into  pans  containing  coal  oil  can  be  practised  on  a  small  scale. 

The  only  remedy  which  so  far  has  been  found  at  all  effective  on  a  large  scale  '*  is  to 

«pray  grape  vines  and  fruit  trees  with  a  wash  made  by  adding  three  or  four  pecks  of 

freshly  slaked  lime  and  a  quart  of  crude  carbolic  acid  to  50  i^allons  of  water."      Dr. 

O.  M.  Weed.) 

Thk  Baspbbbrt  Sawflt  (Monophadnu8  rtibh  Harris),  was  more  than  usually 
abundant  in  the  western  counties  of  the  Province,  but  where  promptly  sprayed  with 
Paris  green  and  water,  and  later  when  the  fruit  was  forming  with  white  hellebore, 
was  easily  disposed  of. 

ScALB  INSICTS. — The  advent  of  the  San  Joc^  Scale  in  Ontario  had  a  remarkable 
awakening  effect  on  the  fruit  growers  of  the  province,  and,  as  a  consequence,  there  has 
been  during  the  past  season  far  more  enquiry  with  regard  to  injurious  insects  than  has 
ever  been  the  case  in  a  single  year  before.  The  vigorous  policy  of  the  provincial  Gov- 
ernment and  the  excellent  conscientious  work  done  by  the  Inspector,  Mr.  George  £. 
Fisher,  and  his  assistaats,  backed  up  by  a  rigorous  applicatioa  by  the  Federal  Govern- 
ment of  the  San  Jose  Scale  Act  has  undoubtedly  had  a  good  effect  not  only  among  the 
thinking  fruit  growers  of  the  Dominion,  but  upon  statesmen  in  other  countries  who  have 
made  several  enquiries  as  to  what  steps  were  being  taken  in  Canada  to  stamp  out  this 
siost  injurious  insect  and  prevent  further  importations  from  infested  countries.  Having 
had  ample  opportunity  of  examining  the  districts  which  were  infested,  I  can  bear  testis 
mony  to  the  great  success  which  has  attended  these  efforts.  The  investigations  in  con- 
nection with  the  San  Jose  Soale  have  brought  to  light  other  scale  insects  where  their 
presence  was  not  suspected  ;  both  the  Forbes  Scale  and  the  Putnam  Scale  have  been 
lound  to  be  widely  distributed,  but  in  very  few  instances  have  they  occurred  in  injurious 
numbers.  These  two  scales  are  of  particular  interest  owing  to  their  very  close  superfi- 
cial resemblance  to  the  San  Jose  Scale  ;  the  microscopic  difference  of  structure,  however, 
ean  at  once  be  discovered  when  the  scale  insects  are  taken  from  their  scales  and  after 
proper  preparation  examined  under  the  misoroscope.  In  addition,  both  of  these  species 
lay  eggs  at  certain  times  of  the  year,  while  the  San  Jose  Scale,  it  is  alleged,  never  does 
so.  The  Forbes  Scale  (Aspidiotua  Farbesi^  Jnsn.)  and  the  Putnam  Scale,  {A.  ancyltUt 
Put)  can  be  successfully  combated  by  spraying  the  trees  with  whale-oil  soap,  one  pound 
in  two  gallons  of  water.  The  best  time  to  make  the  application  is  early  in  spring  before 
the  trees  are  covered  with  foliage. 

Thb  Soubvt  Bark-lousb  (Chiofuupia  furfwrus^  Fitch.),  Fig.  51.,  wide-spread,  but  not 
very  abundant  nor  injurious  has  been  found  in  many  localities  in  the  western  part  of  the 
province,  and,  like  the  the  very  injurious  Oyster-shell  Bark-louse,  can  be  destroyed  with 
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Hm  wiule-oil  ao»p  aolntioa  meiitiion«l  above,  follo«<Kl  hj  higb  caltnre  Kad  ftood  itortionl- 
tiinJ  tnatmeat  of  the  troea. 


NOTES  ON  INSECTS  OF  THE  YEAR  DIVISION  NO.  I.,  OTTAWA  DISTRICT. 
Bt  W.  Haqub  Habrihgton.  Ottawa. 
The  first  insect  to  attract  attention  in  the  spring  wm  the  larva  of  the  little  Arotian 
Phrojfmatobia  rubrieoia,  Har,  the  fuBooua  little  woolly  bears  of  which  maj  be  found 
•onriying  over  the  snow  in  day  time  or  coiled  ap  in  some  amall  depression  where  they 
had  rested  from  their  wanderings  of  the  day  before.  Oa  bright  d&ys  in  April,  Aphodiut 
prodrotmu,  Brahm,  Blled  the  air.  This  specif  s  has  only  been  noticed  at  Ottawa  for  the 
last  fonr  or  five  years,  bat  is  now  as  common  as  Aphoditu  itvjuinaliLt,  Hb«t. 

CuTVOHHS. — The  Black  Armyworm  (Noelua- fenniea,  Tansch.)  was  abundant  in  some 
locftlitiea  ai  near  Hull,  Quebec,  and  on  the  Central  Experimental  Farm,  attacking 
■nuiy  plants,  bat  especially  clover  and  peas  in  fields,  and  alio  doing  mnch  hirm  in  gar- 
dens as  a  catworm.  This  is  an  early  developing  species  which  is  fall-fed  about  the  end 
of  May,  and  consequently  plays  great  bavoc  in  beds  of  yonng  seedlings  of  early  vege- 
table*, sometimes  catting  off  as  many  as  six  or  eight  pean,  or  mowiof;  down  eight  oi  ten 
inches  along  a  row  of  onions  or  carrots  in  a  niitht.  Occurring  with  this  caterpillar,  as 
cutworms  in  gardens,  wete  the  larvK  of  the  White  Cntworm  {CtM^neades »eandena,  Riley), 
onoommon  at  Ottawa,  and  onr  commonest  catworm  The  Red-backed  Oatwcrm  {Carnta- 
dat  oehrogatter,  On.).  These  caused  considerable  loss  in  gardens  among  young  veget- 
ftblei  and  seedlings  of  flowers.  This  latter  is  also  a  Urge  species  when  full-grown  ;  but 
aa  the  egga  laid  the  previous  autumn  do  not  hatch  till  the  foUowiog  spring  the  oaterpil- 
lan  do  not  become  fnll-fed  till  mnch  later  in  the  season  than  the  Black  Armyworm  and 
th«  White  catworm,  both  of  which  pass  the  winter  half  grown.  Far  some  reason  the 
White  Ontwonn  did  not  revive  from  hibernation  last  year  till  much  later  than  many 
tiler  oatworms.    Poisoning  with  traps  made  of  bandies  of  weeds,  grass,  or  clover  dipped 
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in  a  itrong  mixtnre  of  Paris  green  and  water,  or  with  poisoned  bran,  were  very  sacoeM' 
fol.  Cabbages,  tomatoes,  and  other  ^ onng  plants  wer«  easily  protected  at  the  time  o' 
setting  ont  with  rings  of  paper  or  tin. 

The  Codlino  &Ioth  {Carpoeapta  pomonella,  L  )  was  nnasaally  prevalent  and  injur 
ions  in  nnsprajed  orchards.  The  standard  spray  for  this  insect  is  the  poisoned  Bordeaux 
mixture,  with  which  not  only  the  (angons  disease  "  Black  Spot  of  the  Apple  "  is  treated, 
but  all  foliage-eating  insects,  as  well  as  the  Oodling  MotL  The  tormola  u  copper 
sulphate  4  lbs.,  fresh  lime  4  Bis.,  water  40  to  44  gallons,  and  Paris  green  4  ozs. 

Tent  Catehpillabs. — The  most  remarkable  occurrence  of  the  season  was  of  the  two 
common  species  of  Tent  Caterpillars  ClUioeampa 
'  omerteana,  Hsrr.  (Fig  49)  and  C.  disttria,  Hbn. 
r  (Fig.  62).     Theie  two  kinds  of  caterpillars  which 
were  about  equally  abandant,  stripped  bare  many 
acres  of   Aspen    Poplar,   Basswood   and   Uaple 
Fie-  G3.  groves  along  both  banks  of  the  Ottawa  River  and 

along  the  Canadian  Pacific  and  Canada  Atlantic  fi«ilwayB  in  the  counties  of  Carleton. 
The  Ash-okat  Pinion. — Maples  were  also  extensively  injured  at  Aylmer,  Que.,  and 
at  Hull,  Que.,  by  the  green  caterpillars  of  JCylhut  Orotei,  Biley,  and  X.  antennata, 
Walker.  These  caterpillars  are  known  as  Oreen  Fmit  Worms,  on  account  of  their  de- 
structive habit  of  eating  large  holes  in  the  sides  of  young  apples  and  pears.  In  tlte 
Ottawa  district  they  did  litUe  harm  in  orchards,  but  stripped  almost  bare  large  forest 
trees  at  the  two  places  mentioned.  This  it  an  uncommon  attack  which  has  not  oocnrred 
in  anything  like  the  severity  of  last  season  since  1880.  The  ashy-gray  moths  do  not  ap- 
pear until  late  in  the  Beason.  There  are  three  sf>eaies  very  similar  in  general  appearance^ 
All  of  these  may  be  taken  at  sugar  in  the  Ottawa  District  in  September  and  October. 
The  caterpillar  of  the  Eye-spotted  Bud-moth  (Tmeloeera  oeellana,  Schif),  Fig.  53, 
was  rather  common  on  apple  trees  in  company  with  the  Oblique-banded  Leaf-roller 
{CacfBcia  rotaeeana,  Harr),  Fig.  54.  The  Oberry  Webworm  (Cactecia  csronvorona,  Fitch)i 
Fig.  55,  was  extremely  abnndaot  on  the  wild  bird  cherries  on  the  Laurentian  monntaini. 


Fig.  63.  Fig.  M.  Fig.  U. 

near  Chelsea,  Qne.,  the  unsightly  webs  attracting  attention  along  the  sides  of  the  moaa- 
tsin  road.  Although  so  abundant  on  the  wild  cherries,  this  insect  did  no  harm  to  cnlt^ 
vated  varieties. 

The  Oyster  Shell  Bare  locbb. — (Mt/tUatpig  pomorum,  Bouche),  Fig.56,i> 
very  common  and  destructive  in  this  district,  occurring  not  only  on  apple  trees 
but  also  on  many  other  kinds  of  shrubs  and  trees  in  the  garden  and  forest.  It 
was  noted  as  injuiionsly  abandant  on  red  and  black  currants,  lilac,  spiina^ 
ash,  dogwood  {Comut),  mountain  aeh  and  hawthome.  The  Forbes  scale  wai 
found  on  the  fragrant  currant  {Ribn  aurenm,  Fnrah),  and  the  Putnam 
scale  on  the  elm. 

The  White  Cedar  Lecanium  (£acanium  Fleteh&n,  okl.)  and  "  Bod 
Spiders  did  some  harm  to  cedar  hedges. 

Csnker  worms  were  noticeably  less  abundant  than  nsnal,  bnt  the  Bai» 
wood  Looper  {Hybenia  titiaria,  Barr),  Fig.  67,  was  very  common,  the  deli- 
cate male  moths  drawing  the  notice  of  the  least  observant  by  their  clnmsy 
flight  and  the  late  season  at  which  they  appear. 

The  Cubrant  Saw  flt  (Nemattu  ribetii,  Scop),  was  as  usnal  abandant 
and  destructive  where  the  bnshee  were  not  treated  with  Urn   well-knowB 
_  remedies,  Paris  green  or  White  hellebore. 
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(^Thi  Curbant  Aphib  [Aphit  ribia,  L.)  wu  the  moat  deatinctiT&ineeot'oB  cnrranta 
Mid  gocMsberriea  this  leavoa,  many  basbea  bung  so  mnob  ininred  thM  th«7  dropped  their 
leftvea  >nd  the  frnit  wu  rained. 


Fig.  67. 

Thk  Qrapkvini  LsAr-HflPPEBa  (Erythroneura  epeciee)  did  mnch  hftrm  to  YirginiMt 
creepers  ftnd  grapevine*,  bat  pftrticnlftrly  to  the  former.  These  insects,  like  the  grkpe- 
vine,  fiea-beetle  (^ffaltiea  clialybaa,  Illiger),  seem  to  prefer  the  Yirginiui  creeper  to 
the  grspe.  This  is  sometimes  very  sppsrent  where  the  creeper  and  vild  grRpevine  kre 
trained  together  over  orbonrs. 

Two  more  enemies  of  the  Yirginiui  creeper  not  often  referred  to  ss  saoh,  bnt  which 
both  oconrred  in  some  numbers  this  season  at  Ottsws  in  the  atxaa  arboar,  were  Saperda 
puneticoUia,  EUy,  s  beautiful  longicom,  velvety  black  with  golden  yellow,  stripes  down  the 
edges  of  the  wing  cases  and  with  spots  on  the  thorax.  These  emerged  from  the  larf[er 
living  stems  of  Virginian  creeper,  while  from  yonngsr  stems  manyspecimeas  of  Pitnocerut 
Mupemolatut,  Bay,  were  reared. 

The  Monraing  Cloak  BntietQj  {Vcnutia  antiopa.h.)  Kad  the  InterrogatioD  Batter- 
fly  {Gfrapla  interrogationia,  Fab)  were  destrnctive  y  abundsnt  on  elms  planted  as  shade 
trees.     The  caterpillars  of  the  former  also  stripped  large  branches  on  willow  bn^et. 

AooT  Maooots  in  cabbages,  radishes,  tumipd  and  onioru  were  remarkably  destrao- 
tive  right  throagh  the  season. 

Two  iqjariouB  inseoU  which  it  was  hoped  had  "  lun  their  coarse  "  and  which  for 
the  last  year  or  two  had  not  been  nearly  so  abundant  as  in  previous  years,  this  year 
again  showed  op  in  decidedly  inoressed  numbers.  These  were  the  imported  Larch  Saw 
fly  (ffematua  erichionii,  Hartig)  and  the  Cattle  Horn  fly  {Heemalobia  terrata  Bob-Desv), 
For  the  Horn  fly  perhaps  the  most  convenient  remedy  is  1  lb,  of  pine  tar  mixed  with 
10  lbs.  laid.  A  small  qoantlty  of  this  ointment  rubbed  lightly  along  the  back  and 
Mt»  ol  cattle  once  a  week  during  the  fly  season  will  hsve  the  effect  of  keeping  flies 
Kwmy  and  will  also  have  a  healing  and  soothing  eSect  npcn  any  sores  due  to  rubbing 
or  licking. 
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NOTES  ON  INSECTS  OF  THE   ZEAR,   DIVISION   NO.  2,   BAY  OF  QUINTE 

DISTRICT. 

By  J.  D.  Evans,  Trenton,  Ont. 

Throaghont  this  distriot  the  only  crop  which  has  saffered  to  any  extent  from  insect 
loeB*daring  the  past  season  (1898)  is  the  seed  pea  crop. 

For  a  number  of  years  the  caltiration  of  fancy  or  seed  pease  in  this  section  for  foreign 
markets  has  been  very  extensive,  while  a  good  demand  and  high  prices  ruled  for  sadi, 
extra  precautions  were  taken  by  growers  to  have  the  weevil  (Bruchuapuorum)  killed  by  the 
seedsmen  before  they  arrived  at  maturity  or  had  destroyed  the  pease ;  but  during  the  past 
three  or  four  years,  when  prices  have  become  lower,  ordinary  grades  of  pease  have  been 
grown  to  a  greater  extent  than  formerly  and  the  grower  becoming  careless  in  housing  and 
dilatory  in  marketing  his  crop,  the  weenl  has  greatly  increased  in  numbers.  This  oc- 
curs not  80  much  along  the  Lake  front  of  the  County  of  Prince  Edward  as  in  inland  sec- 
tions. While  many  farms  may  be  entirely  free  from  the  pest,  others  will  lose  fro  n  15 
to  30  per  cent.,  while  instances  occur,  although  rarely,  in  which  the  loss  is  40  per  cent. 

Another  destructive  agency  to  the  pea  crop  is  a  blight  said  to  be  caused  by  a  fungous 
growth  which  oftentimes  will  utterly  destroy  a  whole  field  in  a  single  night.  This 
disease  has  been  very  prevalent  during  the  past  season  and  has  caused  a  great  loss  to  the 
forming  community. 


NOTES  ON  INSECTS  OF  THE  YEAR,  DIVISION  NO.  4,  NIAGARA  DISTRICT. 

Bt  a.  H.  Eilman,  Ridgkwat,  Ont. 

The  past  season  has  not  been  marked  by  any  great  insect  depredations,  at  least  as 
far  as  my  personal  observation  and  inquiry  have  reached,  in  this  locality — Niagara  Dis- 
trict— but  variations  in  the  occurrence  of  iniect  pests,  pointing  either  to  an  increase  or  a 
decrease  or  in  the  more  startling  direction  of  the  approach  of  new  foes,  is  always  of  in- 
terest to  students  of  Eatomology  and  to  farmers  and  fruit  grovrers. 

Contary  to  expectation,  the  Northern  Army-worm,  Leucania  unipuncta^  was  less  in 
evidence  than  during  1896  7.  In  late  August,  when  the  imagines  of  this  insect  are  nearly 
alwajTB  to  be  found,  none  were  observed.  The  grass-hopper,  (Cahptenus  femur-rtibrum) 
was  also  conspicuously  absent. 

Cabbage  butter-flies  Pieris  rapas)  during  the  drought  in  the  earlier  part  of  the  seasont 
were  scarce  but  late  cabbages  were  much  injured  by  the  larvse  of  this  insect.  Similar 
observations  were  made  in  regard  to  the  Colorado  potato -beetla  Early  potatoes  were  not 
materially  injured  and  unwary  gardeners,  deceived  by  the  non-appearance  of  the  slugs,  re- 
laxed their  efforts  and  paid  the  penalty  by  seeing  the  plants  of  the  later  crop  "lailing 
under  bare  poles.'' 

Raspberry  canes  have  been  seriously  injured  in  some  localities,  by  a  cane  borer,  prob- 
ably Oberea  bimaculata. 

An  inconspicuous  green  worm,  doubtless  the  Raspberry  Saw  Fiy  {Sdandria  ruH, 
Harris),  operated  in  spots  all  over  the  fruit  section,  completely  destroying  some  patches  of 
red-raspberries  near  Niagara  Falls. 

Neglected  vineyards  on  sandy  soil  suffered  an  entire  loss  of  crop  from  the  ravages  of 
the  Rose  Beetle  {Maerodaeiylua  aubapinasuSt  Fabr.) 

In  this  locality  plums  failed  to  blossom.  The  Curculio  (Conotrttr^helus  nenuphar)^ 
attacked  the  later  cherries  with  the  result  that  the  fruit  was  wormy  and  useless. 

Apples,  especially  in  neglected  and  unthrifty  orchards,  were  scarred  by  insects  and 
fungi  and  wormy  by  larvee  of  Codling  moth. 
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TheToMOok  Uoth  {Orggia  Imuoriigma)  !■  on  the  increue  hflro.  In  the  n«ighbor- 
ing  city  of  Bnffdo,  it  hu  become  a  Konrf;^,  defolisting  the  harae-ohoitiint  treee,  and 
attacking  other  treef  u  irell.  To  gather  tad  destroy  the  ooooona  or  egg  muaea  in  winter 
■eeEoi  to  be  the  mott  fmiible  method  of  checking  the  rarage*  of  titUinaeot. 

The  birch  treee  in  tJie  perks  are  atteoked  by  e  new  peat,  u>  Agriliu.  The  epeoiM 
will  be  detarmined  next  ■ammei. 

CrioMTU  Mparagi,  Linn.,  the  Avpaiagne  Beetle,  (Fig.  58)  which  according  to    Dr. 
A.  B.  Packard,  ia  not  a   native   bat  an   introdnoed 
■  ipeeies  has  advanced    in  its  attack  upon  Mparagoa 
a  plants  as  far  north  as  Niagara  River.   Mr.  Beinecke 
informe  me  that  he  has  found  the  beetles  in  abund- 
ance on  asparagus  at  Buffalo. 

The  Panctnred  Clover-leaf  Weevil,  Phgtonomtu 
pttnelatus,  Fabr.,  in  Augnst  last,  appeared  in  great 
numbers  on  the  side-walks  and  fences  and  en  the 
shores  of  Lake  Erie,  but  though  I  have  repeatedly 
examined  the  clover  fields  for  the  purpose  of  deter- 
mining the  amonnt  of  injary  done  by  this  particnler 
^-  BB-  insect,  thus  far  I  have  tailed  to  find  either  the  imago 

or  the  larviB  on  a  clover  plant. 


NOTES  ON  INSECTS  OF  THE  YEAR.— DIVISION  No.  6,  LONDON  BI8TRI0T 
By  R  W,  Rrnnie,  London,  Out, 
In  submitting  my  report  as  director  for  Division  No.  5  for  1898,  I  am  very  glad  to 
state  that  there  have  bean  no  additions  to  the  number  of  injarious  insects  in  this  district, 
with  two  exceptions  ;  in  fact  there  has  been  a  falling  ofi  in  numbers  of  older  pests  that 
in  previotu  years  played  great  havoc  with  certain  crops. 

One  exception  is  the  Cottony  Maple  scale  (PutviTtaria  innumerabilU,  Rathvon) — 
fig-  S9 — which  appeared  in  very  large  numbers  tbis  last  spring;  in  fact,  in  such  large 
numbers  did  they  appear  that  on  one  of    the  finest  streets    in  this 
city  (London),  the  trees  appeared  to  have  been  sprayed  with  white- 
wash. 

In  the  fifth  report  of  the  U.  8.  Entomological  Oommisuon, 
there  ia  an  article  copied  from  Prof.  Riley's  report  as  U.  S.  Entomo- 
logist for  1884,  pikge  412,  in  which  he  states  that  the  females,  before 
the  falling  of  the  leaves,  migrate  to  the  branches  and  twigs,  and  there 
fix  themselves,  generally  on  the  underside.  Snch  has  not  been  the 
ease  in  this  city.  They  were  fonnd  occasionally  on  the  branches  and 
twigs,  but  the  vast  majority  were  noticed  round  the  spot  where  a 
branch  had  been  cut  or  broken  off;  indeed,  so  thickly  that  they 
almost  overlapped  each  other.  They  have  not  confined  their  attacks 
to  the  maple,  but  have  also  been  working  on  the  grape  vine. 

It  has  apparently  been  quite  a  study  to  find  out  in  what  manner 
this  spresda.  Some  think  that  it  is  due  to  planting  infested  trees, 
others  by  birds,  insects,  water,  etc.,  but  if  you  were  to  get  a  colony 
ooder  the  microscope  yon  will  soon  find  out  bow  they  spread. 

I  have  a  table  three  feet  in  diameter  on  which  I  nse  the  micro- 
scope.    One  evening  I    placed  a  colony  on  a  glass    slip    under    the 
Yj.  gg  mioroaoope,    which    was    at    one  edge    of    the    table,    and    probably 

jf  examined  them  for  ten    or    fifteen    minutes,    and    there    left    them. 

OoiDg''biGk  again  in  about  twenty  minutes,  there  were  none  on  the  dip,  but  they 
oould  be  found  at  the  extreme  edge  of  the  table.  Th«y  do  not  seem  to  care  what 
fhey  walk  over,  anything  and  everything  is  the  same  to  them.      How  many  reached 
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the  floor  I  do  not  know,  bnt  from  the  nnmber  left  od  the  table  fnll;  two-thirda  bad 
got  aw»7.  Take  any  itueot  aa  amall  aa  thia  U  that  will  walk  over  three  fleet  in  the 
oonrse  of  twenty  minntea,  or  leas.  Snrely  there  can  be  no  donbt  aa  to  how  they 
apread,  particolarlr  when  they  do  not  oare  what  they  walk  otot. 

At  to  the  means  proposed  for  deatroying  this  peat,  they  are  varioaa,  such  •■ 
heading  in  of  the  blanches.  (What  ia  the  good  of  thia  if  they  do  not  ooofine  them- 
aelvea  to  the  branchea  1)  Also  spraying  with  whale  oil  aoap  thia  may  be  efiectire,  but 
it  ia  alao  very  expenaive.  In  my  own  opinion  there  ia  nothing  better  than  keroaene 
emulsion,  which  I  think  is  one  of  the  beat  deatroyera  of  insect  life  that  can  be  oaed 
without  ezoeBsive  expensa  There  are  also  paraaitio  enemies,  as  there  are  in  every 
other  branch  of  animal  life. 

Abont  the  24th  of  May  last  I  noticed  a  amall  larva  feeding  oa  the  eggs,  bnt 
was  nnable  to  identify  it  in  thia  stage  Mr.  Balkwill,  the  treaenrer  of  oar  Society, 
BQCceeded  in  rearing  a  few,  which  were  identified  by  Mr.  J.  Alston  Mofi'at  aa  Hyper- 
apsis  aignata. 

The  other  exception  ia  Qraptodera  cktUybea  (Fig.  60),  commonly  known  aa  the 
grape  vine  flea  beeUe.  Thia  inaect  appeared  in  great  nnmbera  thia  spring  in  thia 
locality,  although  this  is  oot  a  grape- 
growing  district.  This  insect  paseea  the 
winter  in  a  mature  atate,  attacks  the  bnda 
of  the  vine  as  soon  as  they  begin  to  grow, 
deatroying  both  fmit  and  foliage  at  once. 
In  about  three  or  four  weeks  the  mature 
inaects  diaappear,  bnt  their  plaoe  is  taken 
by  a  small,  insignificant  looking  larva, 
generally  black  in  colour,  which  very 
soon  makes  its  presence  known  by  eatiog 
holes  through  the  leaf,  making  the  leavea 
look  like  aievea  ;  not  eating  like  aoms  larvn 
do,  atarting  at  one  part  and  oontinning 
nntil  the  whole  leaf  is  devonred.  Tfaey 
move  from  place  to  place  on  the  leaf, 
,  apparently  selecting  parts  in  the  leaf  that 
y.      are    most   acceptable  to  the  palate  of    an 

epicure  (as  such  they  ondonbtedly  are.) 
y         These    larvce    attain    their    fall    growth 
.        abont   the    end     of   July,    pupate    in  the 
\      earth,  and  emerge   in   from   ten   days  to 
two   weeka   in   the    mature  state.       The 
Yjg,  60.  greateat  injary    ia   done  in  the  apring  by 

Uie  matnre  insect. 
The  moat  efiective    remedies  for  this  inaect  are:    To  remove  all  fallen  leaves    in 
the  fall,  and  whatever  other  decaying  vegetable  matter  haa    accumulated    around  the 
vines,  and  barn  it ;  alao  in  early  apring  to  syringe  the  vines  with  a  weak  mixture  of 
Paris  green  and  water.     Hellebore  may  be  used  in  the  summer  against  the  larv». 

In  regard  to  other  destructive  insects,  aa  I  mentioned  in  the  first  part  of  my  report, 
they  have  been  laii  numerous  than  usual. 

After  remarks  had  been  made  by  many  of  those  present  on  the  abnndanoe  or 
rari^  daring  the  past  aeaaon  of  many  familiar  insects,  the  following  reaolntion  waa 
moved  and  unanimously  adopted : — 

"  That  a  moat  cordial  vote  of  thanks  be  tendered  to  the  members  of  the  Montreal 
Branch  for  the  exoeedingly  generous  reception  they  have  given  to  the  Entomologiaal 
Society  of  Ontario  on  the  occasion  of  their  annual  meeting." 
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FEW  OP  THE  MOST  TR0UBLE80MB  INSECTS  OF  THE  PAST  SEASON 
(1898). 

UD    BiroBl  TBB   OOLLBQB    OrriOBRe'   LlTlOARY   AND    SoiBNTIFIO    SoCIBTT,   BT    H.    h. 

HuTT,  B.S.A.,  Out.  Aobiodltdbu,  CouBai.  Odblph,  Ont. 

Am  £ftr  back  na  I  can  remember,  I  have  kIva^b  taken  »  great  deal  of  pleasnra  in 
idring  inwot  life.  On  more  thsn  one  occuion  can  [  remember  being  pnauhed  and 
graced  in  school,  (or  investigating  the  jnmping  oapabilitiei  of  a  graaahopper,  or  squees- 
{  an  involnntary  Mng  from  a  oaptire  oioada.  Bat  that  wai  in  days  gone  by.  Now  tha 
licf  of  the  Edaoational  Department  is  to  encourage  the  atndy  of  aaoh  aabjeota  aa  we» 
u  diaoonragfd  by  hard  knocks. 

At  thia  iiutitntion  Entomology  has  probably  alwayi  been  a  part  ot  the  regular 
UM.  When  I  began  to  atndy  it  ayitematically  aboat  ten  yean  ago,  nnder  the  i^reo- 
•n  of  Frof.  Fanton,  it  appealed  to  me  at  once  aa  one  of  the  moat  intereating  and  prao- 
«1  mbjecta  on  the  carricolam.  And  the  first  aammer  I  spent  at  home  after  leaving 
e  College,  all  the  available  beehives,  boxes  and  glaas-topped  section  oaaes  mre  ooa- 
rted  into  breeding  c^ei,  where  all  transformations  oould  be  watched  in  the  apeoimena 
thtn.  My  collection  that  year  was  not  confined  to  insecta  alone,  bnt  it  contained  a 
riety  of  creatures  from  batrachiana  and  lepidopteroas  lirvee  to  milksnakes  and  their 
gs.  And  I  might  add  that  one  of  the  most  interesting  methods  ot  studying  thia  moat 
tereating  subject  is  to  watch  the  tfanaformation  and  habita  of  the  inseota  themselvea, 
iher  in  confinement,  or  as  they  oconr  in  natnra. 

Aa  there  ia  no  olasa  of  society  that  ia  exempt  from  the  loasea  and  annoyanoe  oaosed 
■  insects,  a  knowledge  of  their  life  history  and  habita  is  important  to  all,  bat  to  lunw 
it  of  greater  importance  than  to  the  farmer  and  fmit-grower. 

Daring  the  past  summer  I  received  a  great  many  lettera  enquiring  abont  inaeota 
Teoting  a  wide  range  of  crops.  To  deal  fnlly  with  all  mentioned  wonld  neoemtate  writ- 
g  a  book,  bnt  as  the  subject  of  this  paper  I  have  taken  a  few  of  the  more  common  ones 
at  have  been  the  moat  troublesome,  and  these,  it  will  be  noted,  represent  fairly  well 
Mt  of  the  orden  into  which  inseota  are  naoally  divided. 


Fig.  61.  Tig.  SI 

1.  Thb  Cdhkant  Saw-Flt,  (N^»mdtut  rib4»ii).  One  of  the  earlieat  inaeota  to  make 
appearance  was  the  Oorrant  Saw-Ely  (Ftg.  61,  a  the  male,  b  the  female).  Thia  belongs 
the  Hymeoopteia,  or  membrane  winged  insects,  and  is  closely  related  to  that  moat 
lustrions  and  beneficial  of  all  insects — tha  honey-bee. 

It  passes  the  winter  nsnally  in  the  pupa  states  in  a  slight  papery  ooooon  apoit 
DMth  the  surface  of  tlie  gronnd  or  under  rahUsh  or  leaves.     S>om  its  winter  quar- 
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ten  it  emerges  early  in  the  spring,  about  the  time  of  the  opening  of  the  bnda  of  the 
currant  and  gooseberry.  Last  spring  they  appeared  in  unusual  numbersi  and  during  the 
warm  parts  of  the  day  might  be  seen  in  swarms  about  the  bushes. 

In  appearance  this  saw-fly  is  a  little  smaller  than  the  common  house-fly,  and  haa 
a  yellow  body.  The  male  is  considerably  smaller  than  the  female  and  is  somewhat  darker 
in  color.  During  bright,  warm  days  they  are  very  active,  but  early  in  the  morning  or  when 
the  weather  is  cool  and  cloudy  they  are  sluggish  and  may  be  easily  captured. 

Saw-flies  are  so  called  because  of  the  saw-like  ovipositors  of  the  females.  Speaking 
of  these.  Prof.  Gomstock  says,  "  This  is  at  least  one  instance  of  where  the  female  wielding 
of  a  saw  is  done  mo^t  skilfully,  for  the  female  saw-fly  uses  these  nice  tools  in  a  very  efficient 
manner,  to  make  slits  in  the  leaves  and  stems  of  plants  in  which  she  places  her  eggs."  The 
eggs  are  deposited,  from  30  to  40  in  number,  upon  the  back  of  the  ribs  and  veins  of  the  leaf, 
usually  upon  the  lower  leaves  of  the  bushes  (Fig.  62)  They  hatch  in  about  ten  days  and 
the  young  larvaB  begin  to  feed  at  once  upon  the  tender  leaves.  They  grow  rapidly,  and  if 
unchecked  will  in  a  short  time  entirely  strip  the  bushes  of  foliage.  In  the  course  of  about 
three  weeks,  the  larvae  become  full  grown  (see  Fig.  10),  when  Uiey  leave  the  bushes,  spin 
small  papery  cocoons,  and  enter  the  pupa  or  resting  state.  From  these  the  adult  saw-flies 
emerge  in  a  short  time,  and  a  second  brood  of  brvse  follow,  which  strip  the  bushes  again 
the  latter  part  of  summer. 

This  is  probably  one  of  the  easiest  insects  to  hold  in  check,  as  it  feeds  upon  bushes  that 
are  easily  got  at,  and  it  is  readily  destroyed  by  stomach  poisons,  such  as  Paris  green  or 
hellebore.  The  most  important  points  in  fighting  it  are  to  begin  early,  as  the  young  larv» 
are  usually  well  at  work  by  the  time  the  leaves  are  full  ffrown,  and  to  force  the  spray  up 
from  the  under  side  of  the  bushes  so  that  it  will  reach  the  lower  leaves  where  the  caterpil- 
lars begin  operations. 

2.  Thb  Larch  Saw-Flt  (Nemdtus  Eriehaonii),  On  the  24th  of  June  last,  my 
attention  was  directed  to  the  scorched  appearance  of  the  foliage  on  the  clump  of 
European  larches  in  the  field  in  front  of  the  College.  Upon  going  to  examine  them 
closely,  I  found  that  they  had  been  almost  entirely  stripped  of  their  needles  by  some 
kind  of  insect  Upon  further  investigation  I  found  one  or  two  small  trees  on  the 
west  side  of  the  clump  upon  which  a  ifew  of  the  larvae  were  still  at  work.  It  was  a 
smooth,  glaucous  green  worm  which  I  had  never  seen  before,  but  from  certain  char- 
acteristics, such  as  the  seven  pairs  of  prolegs  and  the  curling  under  of  the  last  seg- 
ments of  the  body,  I  recognized  it  at  once  as  the  larva  of  some  species  of  saw-fly. 
Upon  consulting  Packard's  excellent  report  on  *'  Forest  Insects "  I  found  it  fully  des- 
cribed as  the  Larch  Saw-fly  (N'&mcUus  Eriehaonii),  a  new  and  muoh-dreaded  enemy  in 
the  larch  and  tamarack  forests. 

Like  the  Ourrant  Saw-fly,  it  is  supposed  to*  have  been  imported  from  Europe. 
The  first  notice  of  it  on  this  continent  was  in  1881  by  Dr.  Hskgen  upon  specimens 
found  in  Massachusetts.  Two  or  three  years  later  it  was  found  in  vast  numbers  in 
Maine,  New  Hampshire  and  other  New  England  States,  where  it  had  stripped  all  the 
tamarack  forests.  In  the  report  of  the  Ontario  Entomological  Society  for  1885,  Prof. 
Fletcher  of  Ottawa  gives  an  excellent  account  of  its  life  history,  and  of  the  devasta* 
tion  it  had  made  in  the  tamarack  swamps  of  Quebec  and  the  Maritime  Provinces. 

It  was  then  noted  that  the  most  western  point  that  it  had  at  that  time  reached 
was  about  Oasselman,  on  the  Canada  Atlantic,  about  30  miles  east  of  Ottawa.  Its 
appearance  at  Guelph  last  June  would  indicate  that  it  had  made  considerable  progress 
westward.  In  my  travels  over  the  Province  last  summer,  I  was  particular  to  watch 
for  indications  of  its  presence,  and  I  noticed  from  the  scorched  appearance  of  the 
tree  tops,  that'.it  had  stripped  the  tamaracks  in  many  places  between  here  and  Walker- 
ton,  and  that  in  the  larii;e  tamarack  swamp  south  of  Bradford  the  trees  in  July  were  as 
bare  as  if  a  forest  fire  had  swept  through  them. 

The  adult  insect  is  a  handsome  saw-fly,  somewhat  resembling  the  Ourrant  Saw-fly 
but  is  a  little  larger  and  darker  colored,  being  mostly  black  with  an  orange  band  around 
the  middle  of  the  abdomen.    The  female  deposits  her  eggs  in  incisions  made  in  the  young 
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terminal  shoots.  The  young  larvse  feed  yoraoiously  upon  the  tender  needles  and  develop 
with  wonderful  rapidity.  Some  idea  of  their  voraoioosness,  vast  numbers,  and  rapidity 
of  growth  may  be  gained  from  the  fact  that  the  active  larval  state  lasts  but  a  single 
wed[,  and  during  this  short  time  they  often  strip  bare  vast  forests  of  tamarack. 

When  mature,  they  drop  to  the  ground  and  pass  the  winter  in  a  dark  brown,  oval 
coooon  spun  in  the  moss  or  grass  beneath  the  trees. 

So  far  as  we  have  learned,  there  is  but  a  single  brood  of  them  during  the  season, 
and  this  is  quite  enough.  As  it  is,  the  defoliated  trees  throw  out  a  second  set  of  needles, 
and  are  thus  enabled  to  survive  one  or  two  attacks,  but  when  they  are  stripped  of  their 
foliage  repeatedly  the  results  cannot  be  otherwise  than  iatal.  One  or  two  natural 
enemies  have  been  found  preying  upon  the  larvae,  and  it  is  hoped  that  they  may  be  able 
to  hold  them  in  check,  because  it  is  usually  impossible  to  fight  them  by  any  of  the  modem 
means  of  insect  warfare  on  account  of  the  inaccessible  nature  of  the  places  in  which 
they  breed.  On  single  trees  they  may  easily  be  destroyed  by  spraying,  or  even  by  shaking 
them  to  the  ground,  as  they  cannot  crawl  back  upon  the  trees  again. 

3.  Thk  Tbnt  Catrrpillars  (Clisioccimpa  americdna  and  C.  diastria).  Among  the 
LepidopterouB,  or  scale-winged  insectf,  none  attracted  more  attention  last  year  than  the 
Tent-Oat erpillars.  There  are  two  species  of  these  common  to  this  part  of  the  continent, 
one  known  as  the  Apple-Tree  Tent-Caterpillar,  and  the  other  as  the  Forest-Tent- Cater- 
pillar. The  latter  appeared  last  year  in  several  parts  of  the  province  in  vast  armies.  At 
one  place  on  the  W.C.  &  B.  they  were  reported  in  the  papers  as  having  been  in  such  vast 
numbers  that  they  stopped  a  train.  And  judging  from  the  p'ague  of  them  which  I  saw 
on  St.  Joseph's  Island,  I  am  quite  prepared  to  believe  the  reports. 

A  comparative  study  of  the  life  histories  of  the  two  species  is  of  interest.  The 
adult  insect  in  each  case  is  a  reddish  brown  moth  measuring  when  the  wings  are  expanded 
from  one  and  a  half  to  one  and  three-quarters  inches  across.     In  this  stage  they  have  no 

Kwer  of  taking  food,  and  live  only  long  enough  to  provide  for  the  generation  to  follow. 
le  eggs  are  laid  about  the  middle  of  July  in  ring-like  clusters  encircling  the  small 
twigs,  usually  from  200  to  300  eggs  in  each  cluster.  The  eggs  of  the  Cliaiocampa  Ameri- 
eana  may  be  distinguished  from  those  of  the  Clmocampa  diaatria  by  the  oval  form  of  the 
dusters,  those  of  the  latter  being  squarely  cut  off  at  each  end.  In  both  cases  the  egg 
masses  are  covered  with  a  thick  coat  of  tough  varnish  which  renders  them  waterproof,  a 
wise  provision  of  nature,  as  it  is  nearly  nine  months  before  the  young  caterpillars 
emerge  from  them.  Daring  the  first  warm  days  of  spring  they  make  their  appearance, 
and  after  taking  their  first  meal  from  the  gummy  substance  which  has  protected  them  for 
the  winter  they  begin  to  feed  upon  the  opening  buds. 

The  most  striking  difference  in  the  two  species  now  becomes  apparent  in  the  habits  of 
the  young  caterpillar.  Those  of  ClUiocampa  Americana  spin  a  tent  in  the  nearest  large 
fork  of  the  branch  upon  which  they  are  hatched.  Into  this  they  retire  at  night,  during 
stormy  weather,  or  when  they  are  not  feeding,  in  warm  weather  they  often  repose  in  a 
black  mass  upon  the  outside  of  it,  leaving  it  regularly  once  in  the  forenoon  and  again 
in  the  afternoon  to  feed.  Each  caterpiUar  spins  a  silken  web  along  the  branch  wherever 
it  travels.  Thus  they  never  lose  their  way  home  although  they  may  forage  all  over  the 
tree.  The  caterpillars  of  the  other  species  do  not  dwell  in  tents  and  are  more  disposed 
to  lead  a  wandering  life.  When  young  they  often  march  from  place  to  place  in  single 
file  close  pTocession.  From  the  time  they  are  half  grown  until  they  reach  maturity  they 
are  wonderfully  active  and  move  about  as  if  they  were  in  a  great  hurry  and  had  no  time 
to  lose. 

Both  species  reach  maturity  in  about  six  weeks,  and  are  then  handsome  hairy 
caterpillars,  about  two  inches  in  length.  Cliaioeampa  disstria  has  a  row  of  white  spots 
down  the  centre  of  the  back,  which  distinguishes  it  from  the  other  species,  in  which  the 
white  line  is  unbroken. 

The  Forest  Tent-Caterpillar  is  a  general  feeder,  living  on  a  great  variety  of  forest 
trees  and  often  doing  considerable  damage  in  orcharda  The  Apple-tree  Tent-Oater- 
pillar  is  not  such  a  general  feeder,  and  is  more  frequently  found  on  the  apple  or  wild 
cherry.     For  the  latter  it  has  a  ps^oular  preference.    In  our  forest  plantation  where 
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there  ftn  15  or  20  different  speoiea  of  treea,  it  wu  notioed  lut  Bpring  that  ererj  tree  of 
the  wild  oherry  had  two  or  three  neata  of  theae  caterpillara,  while  not  another  tree  itt 
the  plantation  was  affected.  ' 

Another  differenoe  between  theae  two  inaeota  appecira  in  the  oonatraotion  of  thrir 
ooooons.  Thoae  of  ClUiocampa  Amaricana  are  fonned  of  a  doable  web,  the  outer  one 
looaelf  woven  and  filled  with  a  powderlj  labatanoe  resembling  aalphnr.  Thej  an 
Dsnally  hid  in  some  oat  cf  the  way  place,  as  under  rails,  boardi  or  rubbish.  Thoae  ot 
ClMoeampaditstria  have  none  of  thii  powdery  eabstance  and  are  more  f reqoentlj  formed 
iniide  of  the  learee  hang;ing  on  the  trees.  On  St.  Joseph's  Island  last  rammer,  I 
saw  hundreds  at  maples  and  other  forest  trees  npon  which  erery  leaf  contained  one  al 
theae  concoons,  even  the  native  ipmoet  were  ao  full  of  them  that  they  appeared  aa  if 
packed  in  wool. 

34  OANXKR-WoBiia. — (PiUeaerita  venuila  and  AhophUa  pomeldria.) — Canker-wonna 
have  been  very  abundant  in  many  parte  of  the  ooantiy  for  a  nnmbcv  of  yean  paat. 
There  are  also  two  ipeoiea  of  these,  but  they  resemble  eaoh  other  so  oloaely  that  to  tke 
oaoBsl  observer  they  difier  only  in  name.  One  is  known  as  the  Spring  Canker- Worm 
(PaUaerita  varndta)  (Fig.  63),  and  the  other  as  the  Fall  Oanker-Worm  {AUoph^ 
pometdria)  (Fig.  64).  One  of  tlie  most  noticeable  differences  in  the  two  ipeoiea  appears 
in  the  e^  stage.  The  epgs  (Fig.  63  a  and  ()  of  the  Spring  Oanker-Worm  are  ow  la 
form  and  are  laid  in  the  spring  in  irregular  patches  hidden  under  loose  bark  or  in 
expanding  buds. 


a^ 


3 

Fig.  63. 
Those  of  tlie  Fall  species  are  shaped  like  miniature  flower  pots,  are  ranged  in  jngaiax 
rows  in  massea  (Fig.  66,  a,  b,  e),  and  deposited  in  the  late  antnmn  in  some  prominent 
plaoe  on  the  tree,  ^e  larvta  of  both  apeoies  (Fig.  63  e  and  65  / )  make  thur  appear- 
anoe  with  the  opening  of  the  leaves  in  the  spring.  They  reach  their  fall  size  in  about 
three  weeks  and  are  then  about  an  inch  in  l"ngth.  On  account  of  their  peonliar 
method  of  travelling,  b;  alternately  looping  and  extending  their  bodiea,  they  are  com- 
monly spoken  of  as  "  measuring  worms."  They  have  another  peculiar  habit  when  dia- 
tnrbed  of  auddenly  dropping  from  the  tree  and  suspending  themselves  in  mid  air  by  a 
delicate  silken  web  which  is  span  as  they  drop.  Their  appearance  in  this  position  ia 
graphically  deacribed  in  the  following  letter  which  I  received  from  a  correspcmdent 
laat  June  ; — 


V 


Briobtom,  June  6th,  1896. 
^*'  DiAB  Sib, — Laat   evening   my   husband   aaid,   "Come  with  me,  I  wiah  to  di 
you  a  sight"      We  went  into  the  orchard.       "Nov,"  aaya  he,   "aee  that  tree   v 
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there,  the  leayes  are  all  eaten  up."  ''Worms,"  Bays  I.  "Tea,"  says  he,  "but  not 
the  kind  yon  know."  He  took  a  stick  and  gave  a  limb  a  tap,  and  in  an  instant  one 
hundred  worms  were  hanging  by  tiny  webs.  He  then  went  around  hitting  all  the 
limbs  he  conld  reach,  and  I  think  there  mast  have  been  a  million  worms  suspended  in  the 
air  beneath  that  tree.  "  Now,  May,"  says  he,  "  what  am  I  to  do  t  I  have  manured 
and  thoroughly  worked  this  orchard  for  two  years,  have  had  it  trimmeed,  and  the 
worms'  nests  all  taken  out  of  it  once  this  spring,  now  just  look  at  it."  "  I'll 
tell  you,"  says  I,  "I'll  write  to  the  Agricultural  College  and  see  what  they  advise.'* 
An  answer  would  be  gratefully  received,  as  the  orchard  is  no  small  item  in  our 
accounts. 

Yours  truly; 


In  an  orchard  that  is  regularly  sprayed  they  can  give  little  or  no  trouble,  aa 
they  are  easily  destroyed  by  Paris  green,  but  in  large  shade  trees,  which  are  some- 
times attacked,  and  where  the  spraying  cannot  easily  be  done,  strategic  measures 
have  to  be  resorted  to.  From  the  fact  that  the  female  moth  in  both  species  is  wing- 
less, and  after  emerging  from  the  pupa  in  the  ground  has  to  climb  the  tree  to 
deposit  her  eggs,  the  placing  of  a  tar  band  or  other  barrier  upon  the  trunks  of  the 
trees  at  once  suggests  itself  as  a  remedy. 

6.  Thb  Oolorabo  Potato  Beetle. — (Doryphora  decem-linedta,) — The  potato  bug» 
or  more  properly,  the  potato  beetle  (Fig.  13)  is  with  us  yet,  and  he  seems  to  be 
here  to  stay.  Out  of  about  ten  thousand  species  of  Coleoptera  common  to  this  coun- 
try, the  potato  beetle  stands  out  prominently  as  the  one  most  generally  troublesome. 
We  have  become  so  famUiar  with  it  that  we  seldom  think  of  it  but  to  kill  it,  yet  a 
few  facts  as  to  its  history  in  this  country  may  be  of  interest.  To  the  late  Dr.  0  Y. 
ROey,  of  Washington,  we  are  indebted  for  the  best  account  of  it  that  has  anywhere 
been  published,  and  I  have  made  free  use  of  his  little  book  on  "  Potato  Pests/'  in  the 
preparation  of  these  notes. 

The  Colorado  Potato  Bug,  as  it  has  been  commonly  called,  was  first  described 
under  the  scientific  name  Doryphora  decera-lineata,  by  Thomas  Say,  in  1824.  It 
was  then  to  be  found  only  in  Colorado  and  the  North- Western  States,  just  this  side  of  the 
Rocky  Mountains.  Its  original  food  plant  was  the  Sand  Bur  (Solanum  rostratum) 
a  species  of  wild  potato  peculiar  to  that  region. 

As  civilization  advanced  westward  and  potatoes  began  to  be  grown  in  its  native 
home,  it  gradually  acquired  the  habit  of  feeding  upon  the  cultivated  potato,  and  began 
its  eastwwi  march  from  potato  patch  to  potato  patch.  In  1859  it  had  reached  to 
within  100  mUes  of  Omaha  City  in  Nebraska.  In  1861  it  invaded  Iowa,  and  gradu- 
ally during  the  next  three  or  four  years  it  spread  eastward  over  the  whole  State. 
In  1864  and  1865  it  crossed  the  Mississippi  into  Illinois,  at  four  or  five  different 
points  coming  on  in  a  column  about  200  miles  broad  from  north  to  south.  It  was 
then  travelling  at  the  rate  of  fifty  miles  a  year  and  it  was  predicted  that  it  would 
reach  the  Atlantic  Sea  board  in  1881.  On  this  side  of  the  Mississippi,  however,  the 
potato  fields  were  more  plentiful  and  it  began  to  make  better  time,  actually  arriv- 
ing on  the  Atlantic  coaist  in  1874,  seven  years  ahead  of  time,  its  average  rate  of 
progress  being  88  miles  per  year.  This  rate,  however,  was  not  uniform,  the  northern 
columns  of  the  army  made  the  most  rapid  progress;  the  southern  columns 
travelling  through  a  country  where  potatoes  were  not  so  much  grown,  and  under  a 
broiling  hot  sun,  lagged  far  behind. 

The  invasion  of  Ontario  began  in  July  of  1870,  at  two  points  on  the  western  froutien 
namely,  near  Point  Edward  and  near  Windsor.  During  1871  they  came  on  in  increasing 
numbers,  and  it  was  said  that  during  that  summer  the  Detroit  river  was  literally  swarming 
with  them.  They  were  crossing  on  ships,  chips,  staves,  boards,  or  any  other  floating  object 
that  presented  itself.  By  June  of  that  year  they  were  common  around  London,  and,  Mr. 
Squirrel  informs  me,  that  later  that  year  they  had  reached  as  fiar  as  Gait     I  can  well 
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remember  the  first  one  I  ever  saw ;  it  most  have  been  in  the  summer  of  1872.  I  was  then 
%  little  chap  attending  school  on  the  historic  battle  field  of  Lundy's  Lane,  and  I  little  knew 
then  that  I  had  met  an  enemy  that  would  refuse  to  be  driven  from  the  country,  for  their 
invasion  was  one  not  only  of  conquest  but  colonization  wherever  they  went. 

A  few  beetles  were  sent  to  us  last  summer  which  were  covered  with  a  very  interesting 
parasite  known  as  Uropoda  Americana,  These  are  little  mites  about  the  size  of  a  small 
pin-head,  and  of  a  flax  seed  brown  colour.  Each  beetle  was  so  thickly  covered  with  them 
that  hardly  any  part  of  its  body  was  visible.  The  infested  beetles  were  placed  upon  a 
potato  plant  along  with  some  of  their  healthy  relatives  in  hopes  that  their  enemies  might 
increase  and  subdue  them,  but  after  a  few  days  the  infested  beetles  had  disappeared  and 
the  parasites  with  them,  while  the  healthy  beetles  fed  on  serenely. 

6.  Gbasshoppbbs. — The  grasshoppers  belong  to  the  Orthoptera  or  straight-winged 
insects.  Of  these  we  have  a  great  many  species,  but  they  may  all  be  grouped  into  two 
families — the  Acridly  or  short-homed  grasshoppers,  and  the  Locustid^  or  long-homed 
grasshoppers. 

There  has  been  much  confusion  of  terms  in  the  common  names  applied  to  these  insects. 
The  term  locust  properly  applies  to  the  first  family,  and  not  to  the  Locustids,  or  long  homed 
grasshoppers.  The  term  locust  is  also  improperly  applied  to  the  Oicada,  which  belongs  to 
another  order  altogether.  To  all  but  entomologists,  however,  the  members  of  both  families 
are  usually  known  as  grasshoppers,  and  for  convenience  in  this  paper  we  shall  use  that 
general  term. 

,<n.-:  xhe  most  common  species  with  us  is  the  MelanopluSi 
femur-rubram,  the  red-legged  grasshopper,  or,  more  properly 
speaking,  locust. 

The  females  of  this  species  deposit  their  eggs  in  holes 
made  in  the  ground  by  means  of  their   ovipositors.     The 
Fig.  66.  eggs    are  laid  in  masses  in  the  fall  of  the  year,  and  hatch 

during  the  following  spring  or  early  summer.  The  young  do  not  undergo  complete  meta- 
morphosis, or  change  of  form,  as  do  the  insects  of  the  other  orders  we  have  mentioned. 
There  is  no  larval  stage ;  the  young  make  their  appearance  as  little  grasshoppers  witliont 
wings.  They  pass  through  several  moults,  and  the  wings  gradually  develop.  WiUi 
the  last  moult  they  become  full  fledged,  and  their  destructivenees  is  then  increased  by 
their  increased  powers  of  locomotion. 

Grasshoppers  are  more  or  leas  troublesome  every  year  in  all  parts  of  the  country,  but 
they  are  usually  particularly  plentiful  in  localities  where  there  is  much  waste  land  or  poor 
farming.  Two  years  ago  I  wheeled  through  the  country  from  Walkerton  to  Clarksburg,  a 
distance  of  about  fifty  miles  There  was  then  in  many  places  through  which  I  pasaed 
almost  another  plague  of  locusts  or  grasshoppers,  hx  conversation  with  a  farmer  whom  I 
met  I  learned  there  were  in  some  sections  of  that  country  quite  a  number  of  abandoned 
fiurms,  where  grasshoppers  had  been  breeding  year  after  year  unmolested.  Upon  these 
farms  they  ate  everything  bare  and  then  spr^  to  adjoining  farms.  Good  farming  with 
clean  cultivation  and  shor((  rotation  of  crops  is  one  of  the  best  means  of  avoiding  a  grass- 
hopper plague.  On  the  College  farm  here  Mr.  Rennie  tells  me  that  since  the  fences  have 
been  removed,  the  permanent  pastures  broken  up,  and  a  short  rotation  of  crops  adopted, 
hardly  a  grasshopper  could  be  found,  whereas  the  old  fence  bottoms  and  permanent  pastures 
were  formerly  alive  with  them. 

7.  Aphids,  or  Plaht-Liob. — Probably  the  most  widely  distributed  and  generally 
ii^*  nrious  insects  during  the  past  two  years  have  been  the  Aphids,  or  plant-lice.  They  are 
members  of  the  family  AphididsB,  belonging  to  the  section  Homoptera,  in  the  order 
Hemiptera.  This  section  or  sub-order  Homoptera  includes  not  only  the  Aphids  but  all  of 
the  bark  lice,  scale  insects,  mealy  bugs,  and  leaf  hoppers,  some  of  the  most  injurious 
insects,  and  at  the  same  time  some  of  Uie  most  diflicult  to  fight. 

They  are  characterized,  in  common  with  all  the  other  insects  of  this  order,  by  a 
auctorial  mouth,  with  which  they  take  all  their  food  in  a  liquid  form,  sucking  it  as  juice 
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•om  the  plants  upon  which  they  feed.  They  are  further  remarkable  for  their  inaignifi- 
mt  size  and  the  wonderful  rapidity  with  which  they  breed.  There  are  a  great  many 
)eoie8  of  plant-lice,  and  they  infest  in  one  form  or  another  a  great  variety  of  trees  and 
lants.  llie  tendency  has  been  to  name  these  according  to  the  tree  or  plant  upon 
hich  they  feed.  One  of  the  most  destructive  species  in  this  and  many  others  sections 
at  year  was  the  Aphis  hraasicae^  or  cabbage  aphis,  which  affects  cabbage,  turnips,  rape, 
id  other  brassicaceous  plants.  Another  was  the  Aphis  mali,  or  apple  aphis.  On  the 
lerry  there  was  a  very  troublesome  black  species  known  as  Mysus  cerasi,  or  the  cherry- 
•ee  aphis.  These  are  only  a  few  of  them,  but  they  are  all  alike  very  troublesome  in 
icking  the  sap  and  reducing  the  vigor  of  the  plants  upon  which  they  feed. 

Many  spedes  like  those  on  the  ohenry,  apple  and  plum,  excrete  a  sticky  liquid  sub- 
ance  known  as  ^'  honey  dew,"  upon  which  ants,  bees,  and  flies  regale  themselves.  The 
reeence  of  ants  running  up  and  down  the  trees  is  almost  a  sure  indication  that  aphids 
■e  at  work  upon  the  leaves.  Other  species,  like  those  infesting  the  cabbage  and 
urnip,  excrete  a  white  powdery  substance  which  covers  their  bodies.  In  the  woolly 
>h]B  infesting  the  roots  of  apple  trees,  this  excretion  is  so  fluffy  that  the  insects  appear 
I  be  covered  with  wool 

The  life  history  of  plant  lice  is  peculiar.  The  various  species  differ  considerably  in 
te  details  of  the  transformations,  but  the  following  may  be*  given  as  applying  to  most 
!  them.  The  eggs  which  are  shiny  black  are  very  large  for  the  size  of  the  insect,  are 
id  in  the  fall  upon  the  food  plant.  From  these  hatch  in  the  spring  wingless  females, 
hich  without  the  intervention  of  the  males  soon  begin  to  bring  forth  living  young. 
I  five  days  or  six  days  these  young  aphids  begin  to  reproduce  in  Uie  same  way.  This 
"ooess  of  agamic  reproduction  and  compound  multiplication  goes  on  so  rapidly  that  in  a 
ort  time  the  progeny  of  the  original  "  stem  mother  "  mounts  up  into  the  millions.  If 
lis  production  of  wingless  forms  continued  long,  it  would  mean  the  starvation  of  all,  by 
e  destruction  of  the  plants  upon  which  they  were  feeding,  but  Nature  provides  for  this 
r  the  development  after  a  time  of  winged  forms  which  "  hie  away  to  fresh  fields  and 
kstures  new,"  and  in  this  way  they  spread.  Often  in  the  fall  the  air  is  so  full  of  these 
ing  aphides  that  a  person  riding  or  driving  quickly  becomes  covered  them.  As  the 
Id  weather  approaches  and  vegetation  ceases,  sexual  forms,  male  and  female  are  devel- 
ed,  the  females  being  wingless.  Eggs  are  again  produced  to  carry  the  species  over  to 
other  year. 

From  the  fact  that  Aphids  and  other  insects  of  this  order  insert  their  beaks  and 
ck  their  food  from  the  interior  of  the  leaves  or  stems,  it  is  evident  that  the  application 
stomach  poisons  such  as  Paris  green  can  be  of  no  avail  in  destroying  them.  The 
iterial  supplied  must  be  something  that  will  kill  by  coming  in  contact  with  their  soft 
dies.  The  kerosene  emulsion,  so  generally  recommended,  has  been  found  to  be  more  or 
■  satisfactory,  because  of  the  frequent  injury  it  does  to  the  foliage  upon  which  it  is 
plied.  Another  remedy  much  more  satisfactory,  is  a  strong  decoction  of  tobacco, 
Mle  by  boiling  a  pound  of  tobacco  waste  in  five  gallons  of  water,  and  this  is  made 
ably  effective  by  dissolving  in  it  a  quarter  of  a  pound  of  whale-oil  soap.  This  should 
applied  as  soon  as  the  aphids  appear,  as  after  a  time  it  becomes  difficult  to  reach  them 
muse  of  the  curling  over  them  of  the  leaves  upon  which  they  are  feeding. 

Nature's  most  active  agents  in  holding  plant  lice  in  check  are  the  Lady  Birds. 
It  summer  these  and  their  larvae  could  be  found  actively  at  work  devouring  the  lioe 
on  almost  every  tree  and  plant  infested. 

7.  Housb-Flies. — {Musca  domestica,  et  al)  Of  all  the  insects  that  bother  and 
loy  the  house  keeper  none  are  more  common  than  the  house  flies.  And  notwith- 
nding  this  fact  the  woman,  or  man  either,  who  can   give   a    full    account    of   the 

history  of  these  flies  is  as  rare  as  the  one  whose  house  is  free  from  them  during 

summer  season. 

All  true  flies   belong  to    the  order   Diptera   or   two-winged  insects.      There  are 
iral  species  commonly  found  in  houses,  although  but  one  of  these  should  properly  bo 
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called  the  house-fly.    This  is  the  Mnsca  domestica,  a  mediam  sized  grayish  fly  too  well 
known  to  need  description. 

The  life  history  of  this  species,  which  is  fairly  typical  of  the  majority  of  them, 
may  be  briefly  outlined  as  follows :     It  passes  the  winter  in  the  house  or  some  other 
building,  hiding  in  sheltered  spots  anywhere  between   the  cellar  and  the  garret       A 
few  specimens  in  the  warmed  rooms  occasionally  hum  about  in  the  winter,  rpminding 
us  that  they  have  seen  better  days.     In  the  early  spring  the  few  sole  survivors  of  the 
swarms    of    the    proceeding  year  make  their  appearance.       These  are  mostly  females 
ready  at  once  to  become  mothers  and  by  the  end  of  the  season  their  children  ai^d  great 
great  grand  children  extend  to  the  tenth  and  twelfth  generations.     Each  female  lays  on 
an  average  about  1 20  eggs  at  a  time,  which  are  deposited  in  irregular  masses  usually 
in  horse  manure.     The  eggs  hatch  in  about  twenty-four  hours  and  the  larvae  coming 
from  them  are  white  footless  maggots  about  half  an  inch  in  length.     In  this  stage  of 
its    existence    the   fly   is  beneficial  as  a  scavenger.       In  from  five  to  seven  days  the 
larva   attain   their    full   size,  and  enter  the  pupa  or  resting  state.       In  its  outward 
appearance  the  pupa  is  a  smooth  brown  oval  shell  about  a  quarter  of  an  inch  in  length 
and  less  than  half  of  that  in  diameter.     In  manure  heaps  these  may  often  be  gathered  by 
the  shovel-full.      In  some  investigations  conducted  at  Washington  last  summer,  as  many 
as  1,200  larvsB  and  puparia  were  counted  in  one  pound  of  horse  manure.     The  pupa  stage 
also  lasts  only  from  five  to  seven  days.      So  that  to  produce  a  full  fledged  fly  from  the 
laying  of  the  egg  requires  only  about  ten  days  or  two  weeks. 

To  trace  the  development  of  the  fly  through  all  of  these  stages  is  very  easy,  but  to 
ascertain  Uie  length  of  life  of  the  adult  fly  is  more  difficult,  and  as  yet  I  have  seen  no  data 
on  the  subject  The  Washington  experimenters  declared  that  this  was  a  bit  of  information 
almost  impossible  to  obtain  correctly,  because  of  the  inability  of  the  fly  to  live  in  close 
oonfinement.  Here  then  is  a  point  in  the  life  history  of  one  of  our  commonest  insects  about 
which  we  are  yet  more  or  less  in  the  dark. 

A  few  of  the  other  species  of  flies  commonly  found  in  houses  may  be  mentioned-  The 
one  most  closely  resembling  the  house  fly  in  appearance  is  the  Stomaxyft  calcUrans^  or 
stable  fly,  so  troublesome  upon  horses  and  cattle.  The  most  important  differenoe  in  this 
species  is  that  the  mouth  parts  are  formed  for  piercing  the  skin.  A  bite  from  one  of  these 
is  just  as  painful  as  the  sting  from  a  bee,  but  it  has  not  the  same  poisonous  after-effects. 

One  of  the  largest  species  found  in  houses  is  the  Calliphora  vomitoria,  or  "blue-bottle 
fly,"  that  big,  blue,  buzzing,  bummy,  beggar  that  goes  tearing  through  the  house  from  room 
to  room  as  though  he  owned  the  premises.  He  is  capable  in  a  few  minutes  of  arousing 
more  fight  in  a  woman  than  all  the  other  flies  combined.  A  favorite  place  for  this  species 
to  lay  its  eggs,  is  in  meat  that  has  been  exposed  for  a  short  time.  As  with  most  other  flies, 
the  time  required  for  development  is  short,  and  the  rate  of  increase  is  so  rapid  that  ic  has 
given  rise  to  the  saying  that  a  pair  of  these  flies  will  devour  an  ox  more  rapidly  than  a  lion. 

One  of  the  smallest  species  seen  in  houses,  the  ffomcdomya  canicularis,  is  sometimes 
called  the  small  house-fly.  This  species  is  largely  responsible  for  the  prevalent  but  erronous 
idea  that  little  flies  become  big  ones. 

In  closing  this  paper  we  should  like  to  enter  a  plea  for  a  more  general  study  of  this 
most  interesting  branch  of  natural  history.  In  none  do  we  find  a  greater  range  for  obser- 
vation and  research,  and  in  none  can  practical  investigation  be  turned  to  more  profitable 
account. 

NOTES  OF  THE  SEASON  OP  1898. 

By  J.  Alston  Moffat,  London,  Ont. 

One  of  the  most  noticeable  pecularities  of  the  Entomological  year  about  London,  was 
the  scarcity  of  diumals  ;  many  of  the  more  common  form^  being  to  all  appearance  en- 
tirely absent.  There  were  some  noticeable  exceptions  to  the  rule,  Pieris  rapae  for  inst- 
ance. From  the  early  part  of  May  to  the  end  of  the  month,  it  was  in  unusual  abundance 
for  the  spring  brood.     More  like  what  one  is  accustomed  to  see  in  the  autumn  about  cab- 
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bage  and  turnip  fields ;  indeed  it  was  more  plentif  al  in  the  spring  than  at  any  other  time  of 
the  year,  something  nnasnal  in  its  history,  and  starling  the  inquiry,  what  had  become  of 
its  faithful  attendant  parasite  Pteromalus  ptbparum  f  The  yellow  swallow-tail  PapUio 
4umu8t  appeared  in  moderate  numbers,  also  Limenitis  urstUa,  whilst  that  nearly  ubiquitous 
butterfly  Coliaa  philodiee  that  helps  to  gi^e  life  and  animation  to  every  rural  scene  was 
rarely  seen.  I  am  not  certain  that  I  saw  a  Milkweed  butterfly,  Danais  Archippua  about 
London  until  the  middle  of  September.  Tfaie  larger  silver-spotted  frittiUary  ArgynnU 
were  noticeably  scarce  ;  and  so  on  through  the  entire  lis t;  of  common  forms ;  which  made 
the  meditative  contemplation  of  a  landscape  dull  and  uninteresting  by  reason  of  theb 
absence. 

Collecting  at  electric  light  commenced  early  and  contiaued  good  up  to  the  end  of  June, 
many  interesting  and  attractive  specimens  being  obtainable  by  that  method.  The  early 
geometers  and  some  species  of  the  noctuids  were  in  abundance,  whilst  hybemated 
specimens  of  Scopelosoma  and  Lithophane  were  plentiful,  and  many  of  them  were  in  ex- 
cellent condition.  Z.  cmUnnata  must  be  a  very  hardy  iosect,  and  capable  of  enduring 
extremes  of  cold ;  Mr.  Bice  having  found  specimens  of  it  about  the  lights  during  the 
months  of  January,  February  and  March ;  the  least  indication  of  mildness  in  the  weather 
was  sure  to  bring  it  out.  July  and  August  were  characterized  by  more  their  usual  un- 
profitableness to  the  collector,  giving  him  plenty  of  huntins;  but  little  collecting.  There 
were  no  reports  of  any  serious  injury  having  been  done  in  this  locality  to  crops  or  fruits 
from  insect  pests.  Many  of  the  ornamental  bushes  and  shade  trees  of  the  city  were 
rendered  unsightly  by  the  presence  in  great  numbers  upon  their  branches  of  the  Cottony 
Scale,  Ffdvinaria  innumerahilis^  but  the  attack  passed  off*  without  any  apparent  injcdy 
resulting. 

On  the  2nd  of  June  I  received  from  J.  D.  B.  Mackenzie,  Esq  ,  of  Chatham,  N.  B., 
a  letter,  stating  that  he  had  sent  to  me  for  identification,  some  insects  that  had  appeared 
upon  his  cherry  trees  and  literally  stripped  them  of  their  foliage  in  two  or  three  days. 
The  insect  proved  to  be  Ademonia  ru/osanguinea,  Say,  of  the  Ohrysomelid  family ;  an  in- 
nocent enough  looking  little  beetle  that  would  not  be  suspected  as  being  capable  of  work- 
ing such  destruction.  It  must  surely  be  a  rather  unusual  occurrence  1  Their  numbers 
must  have  been  great.  He  also  wished  for  information  as  to  where  he  could  get  a  de- 
scription of  its  life  history  1    That  I  could  not  give  him. 

On  the  27th  of  July  I  received  from  Clinton,  Ont.,  a  box  six  inches  long  by  four 
wide  and  one  and  a  half  deep,  filled  with  the  remains  of  Web-worm  moths,  Clisiocampa 
Americana  and  d%8stria  mostly ;  said  to  have  been  the  result  of  one  night's  capture  in  one 
street  lamp — kind  of  lamp  not  stated,  electric  probably.  I  had  read  in  the  newspapers 
earlier  in  the  season,  accounts  of  the  running  of  railway  trains  being  interfered  with  in 
some  localities,  by  reason  of  the  swarms  of  caterpillars  on  the  track ;  that  may  have  been 
one  of  the  localities.  At  all  events,  that  boxful  gave  evidence  of  great  negligence  on  the 
part  of  those  interested,  in  their  dealings  with  their  tent  caterpillars. 

On  July  the  22nd,  I  took  a  trip  to  Lake  Erie  Shora  I  had  heard  a  good  deal  about 
*  Rondeau,'  the  Government  reserve  and  the  public  park  there,  and  that  it  was  easily 
reached  by  rail  from  Chatham,  Ont.,  so  I  thought  it  might  be  a  profitable  place  to  spend 
a  day  or  two.  In  anticipation  I  was  going  to  a  place  well  wooded  and  wild;  but  instead, 
I  was  landed  far  out  upon  a  sand-bar  almost  entirely  destitute  of  vegetation.  This  sand- 
bar is  what  separates  Kondeau  (round  water,  admirably  descriptive)  from  Lake  Erie, 
whilst  the  Government  reserve  is  on  the  opposite  side  of  the  bay,  nine  miles  or  so  away 
in  a  straight  line  and  no  convenient  means  of  reaching  it ;  and  as  my  time  was  limited  I 
made  no  effort  to  do  so.  The  sand-bar  is  being  utilized  for  summer  residences  with  its 
excellent  boating  and  bathing  privileges,  and  is  locally  known  as  *  Erieau,'  a  euphonious 
combination  but  lacking  in  correct  significance.  In  such  conditions  there  was  but  little 
opportunity  for  me  to  indulge  in  my  favorite  pursuit ;  yet  even  there  I  came  upon  two 
insects  which  I  had  never  met  with  alive  before.  Oae  was  that  highly  ornamented  little 
dragon  fly,  CelitJiemes  ^/iza,  Hagen,  which  was  quite  plentiful  amongst  the  straggling  milk- 
weeds and  wild  rice  growing  along  the  bay  side  of  the  shore,  and  was  in  fine  condition 
as  if  recently  emerged.     The  abdomen  of  one  sex  is  ornamented  with  bright  red,  the  other 
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with  yellow,  but  their  brilliance  disappears  in  drying.  In  company  with  it,  bat  in  greatly 
inferior  numbers  was  CelUkemes  Eponina,  Drury,  which  used  to  be  plentiful  in  one 
locality  at  Hamilton.  The  other  find  was  that  attractive  Hemipteron  Lygcteus  /tuciaiui^ 
Fab.  Although  milk- weeds  were  to  be  found  for  hundreds  of  yards  along  the  bay  shore, 
there  was  but  one  spot  where  I  saw  it,  and  that  was  a  small  clamp  sitaated  between  two 
cottages,  and  from  which  by  frequent  visits  I  secured  seven  of  them.  There  I  observed 
on  the  wing  as  the  first  of  the  season,  a  few  fine  fresh  specimens  of  the  milk-weed  butter- 
fly, D.  Archippus,  Fab. 

In  July,  Dr.  W.  J.  Stevenson  brought  to  me  a  fresh  maple  tree 
borer,  Plagionotua  SpeciosuSy  Say,  (Fig.  67)  the  first  living  specimen  of 
it  I  have  seen  taken  at  London.  I  could  obtain  it  at  Hamilton  by 
the  dozen  where  the  shade  trees  are  nearly  all  hard  maple,  whilst  in 
London  they  are  as  nearly  all  soft  maple ;  and  to  that  as  a  cause  I 
have  alwajs  attributed  its  absence  here. 

During  the  autumn  there  was  the  usual  appearance  in  abundance 
of  two  or  three  species  of  the  Cut-worm  moths  at  light,  whilst  amongst 
them  was  to  be  obtained  an  occasional  rare  and  desirable  specimen  of 
other  kinds.     About  the  end  of  September  Mr.  Bice  secured  a  number 
Fig.  67.  of  that  attractive  Pyralid,  Etidiopiia  hyalinata^  Linn.     It  was  on  the 

29th  day  of  September,  1881,  that  I  saw  at  Hamilton  my  first  specimen  of  it  on  the  wing, 
and  eo  far  as  is  known,  very  few  have  been  taken  in  Ontario  since,  and  not  more  than  a 
single  specimen  in  a  season.  This  disclosure  of  such  a  marked  increase  in  numbers  is  of 
considerable  importance  to  the  community,  as  indicating  the  possibUity  of  its  becoming 
here,  such  as  it  has  proved  itself  to  be  in  the  Western  and  Southern  States  a  first  class 
pest  to  the  cultivators  of  that  delicious  fruit,  the  musk  melon.  In  the  Eleventh  Report 
of  the  New  York  State  Entomologist  for  the  year  1895,  after  giving  an  account  of  the 
total  destruction  of  some  melon  patches  in  the  south,  which  had  been  cultivated  for  the 
market,  at  page  138  it  is  stated  :  "  It  would  appear  from  the  limited  literature  ao- 
cesible,  that  Eudiopiia  hyaUnaia  is  more  especially  a  southern  insect.  I  have  examples 
in  my  collection  from  Texas.  It  has  also  been  taken  in  Michigan,  is  not  uncommon  in 
New  Jersey,  and  has  been  taken  in  Canada.  I  have  no  knowledge  of  its  occurrence  in 
the  State  of  New  York."  That  it  had  not  been  reported  from  New  York  State  was  to 
me  rather  a  surprise,  and  I  started  the  question  whence  came  it  to  us  1  It  would  seem 
as  if  it  must  have  reached  Ontario  by  way  of  the  west,  having  found  the  conditions  most 
favorable  for  its  spreading  in  that  direction.  It  is  the  habit  in  some  quarters  to  speak 
disparagingly  of  "mere  collectors.''  Bud  an  occurrence  of  thi^  nature  brings  forcibly  to 
view  the  great  loss,  that  even  now,  our  d  partment  of  science  is  sufiering  from  the  want 
of  more  collectors ;  for  it  is  upon  their  labors  and  observations  that  we  are  largely  de- 
pending for  our  knowledge  of  the  introduction  and  spread  of  injurious  species.  A  know- 
ledge of  the  flora  and  fauna  of  any  particular  district  is  of  great  general  interest  and 
advantage  to  all  students  of  nature,  whether  the  individual  disclosing  it  has  any  time,  in- 
clination or  ability  to  devote  to  the  technicalities  of  the  subject  or  not,  and  is  well 
deserving  of  the  grateful  acknowledgements  of  all. 

Almoit  the  same  time  as  the  preceding,  Mr.  Bice  took  several  specimens  of  another 
Pyralid,  Pilocrosis  ramentalia,  Led.  This  species  was  represented  in  the  Society's  col- 
lection by  a  single  specimen  taken  by  me  at  Hamilton,  and  named  for  me  by  Mr.  Grote, 
then  of  Buffalo,  who  had  much  of  interest  to  tell  me  of  the  peculiarities  of  this 
insect,  one  noticeable  thing  about  it  is  the  Jong  scales  covering  the  costal  margin  at  base 
of  the  front  wings  of  the  females,  which  can  be  raised  so  as  to  disclose  the  membrane. 
Mr.  J.  Johnston  of  Hamilton  informed  me  that  these  two  species  are  represented  in  his 
collection  by  a  single  specimen  of  each,  taken  by  him  there  many  years  ago.  Recently  I 
have  seen  a  specimen  of  E,  hyalinata  amongst  some  material  sent  to  me  for  determinat- 
ion by  Mr.  0.  E.  Grant,  of  OrUlia.  In  September  the  Tomato  Sphinx,  S.  quinquemae' 
uhtOj  Hub,  was  quite  plentiful,  which  suggests  some  interesting  queries  concerning  the 
life  history  of  this  species.  It  is  considered  to  be  single  brooded  in  this  latitude ;  but  it 
is  known  to  mature  occasionally  in  confinement  the  same  season  as  produced.  Were  these 
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September  speoimens  from  eggs  of  an  early  brood,  or  were  they  from  belated  chrysalida 
of  the  previoiM  summer's  prodaotion  1  It  has  been  observed  that  there  is  a  great  differ- 
ance  in  the  time  of  their  appearance  in  nature,  some  showing  themselves  in  early  June, 
whilst  fresh  specimens  may  be  obtained  at  the  end  of  July  ;  the  location  of  the  winter 
quarters  of  the  pupae  influencing  the  time  of  maturing  to  some  extent  most  likely.  Again, 
if  these  late  comers  produced  ova  could  they  pass  the  winter  safely  t  If  not,  then  it  would 
help  materially  to  reduce  the  numbers  for  the  following  season.  Of  Sphingidae  lesa 
frequently  met  with  in  this  locality,  Mr.  Bice  took  specimens  of  AmpelopJiaga  veraieolor 
Harr.  The  Tobacco  Sphinx,  S.  Carolinat  Linn.^  and  iS'.  CinguIaiOf  Fab.,  or  Convolvuli 
of  Linn.  One  thing  secured  by  him,  and  determined  by  Dr.  J.  B.  Smith,  which  is  new 
to  the  Society's  collection,  is  a  single  specimen  of  Hydroecia  limpida^  Guen.,  whilst  sev- 
eral other  Noctuids  of  the  season's  capture  are  not  yet  identified. 


THE    FREEZING  OF  INSECTS. 

Bt    Hknrt    H.    Ltman,    Montreal. 

W.   In  the  22nd  Report  of  the  Entomological  Society  of  Ontario,  being  that  for  1891,  there 
appeared  a  paper  from  my  pen  under  the  title,  *'  Can  Insects  Survive  Freezing  f " 

I  have  recently  come  across  further  records  of  observation s  upon  this  subject,  and  deem 
them  of  sufficient  interest  to  be  republished. 

In  looking  over  an  interesting  book  of  travels,  entitled  "  A  journey  from  Prince  of 
Wales's  Fort  in  Hudson's  Bay  to  the  Northern  Ocean,  undertaken  by  order  of  the  Hudson'a 
Bay  Company  for  the  discovery  of  copper  mines,  a  North  West  passage,  etc.,  in  the  years 
1769, 1770, 1771,  and  1772,  by  Samuel  Heame,"  published  in  1796, 1  came  across  the  fol- 
lowing interesting  notes  on  page  397.  : — 

"  Frogs,  Grubs,  and  other  Insects." 

"  Frogs  of  various  colours  are  numerous  in  those  parts  as  far  north  as  the  latitude  61  ^"^ 
They  always  frequent  the  margins  of  lakes,  ponds,  rivers,  and  swamps  ;  and  as  the  winter 
approaches  they  burrow  under  the  moss  at  a  considerable  distance  from  the  water,  wber 
they  remain  in  a  frozen  state  till  the  spring.     I  have  frequently  seen  them  dug  up  with  the 
moss  (when  pitching  tents  in  winter)  frozen  as  hard  as  ice  ;   in  which  state  the  legs  are  aa 
easily  broken  off  as  a  pipe  stem,  without  giving  the  least  sensation  to  the  animal ;   but  by 
wrapping  them  up  in  warm  skins,  and  exposing  them  to  a  slow  fire,  they  soon  recover  life, 
and  the  mutilated  animal  gains  its  usual  activity  ;  but  if  they  are  permitted  to  freeze  again 
they  are  past  all  recovery,  and  are  never  more  known  to  come  to  life.     The  same  may  be^ 
said  of  the  various  species  of  Spiders,  and  all  the  Grub  kind,  which  are  very  numerous  in 
those  parts.     I  have  seen  thousands  of  them  dug  up  with  the  moss,  when  we  were  pitching 
our  tents  in  the  winter  ;  all  of  which  were  invariably  enclosed  in  a  thick  web,  which 
Nature  teaches  them  to  spin  on  those  occasions ;   yet  they  were  apparently  all  frozen  as 
hard  as  ice.     The  spiders,  if  let  fall  from  any  height  on  a  hard  substance,  would  rebound 
like  a  grey  pea  ;  and  all  the  Grub  kind  are  so  hani  frozen  as  to  be  as  easily  broken  as  a 
piece  of  ice  of  the  same  size ;   yet  when  exposed  to  a  slow  heat,  even  in  the  depth  of 
winter,  they  will  soon  come  to  life,  and  in  a  short  time  recover  their  usual  motions." 

In  Dr.  H.  Guard  Knaggs'  Lepidopterist's  Guide,  on  page  44  of  the  1871  edition, 
under  the  heading  of  "  Ailments  of  Larvse,"  I  find  the  following  : — 

"  Froat  Bite. — It  is  well  known  that  larva,  which  have  been  so  stifly  frozen  that 
they  might  have  been  easily  broken,  have  afterwards  recovered.  The  chief  thing  to  be 
remembered  in  the  treatment  of  such  oases,  is  that  the  thawing  should  be  effected  very 
gradually,  rapid  thawing  being  dangerous." 
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ODOUR  OF  THE  SAN  JOSE  SCALE,  AtpidioPus  pemieiosus 

By  F.  M.  Wbbistbr,  Woostbb,  OMio. 

In  the  many  accounts  of  this  inBect  I  do  not  recall  that  attention  has  been  called  to 
the  odour  that  is  associated  with  this  insect  and  which  in  cases  of  exoessive  abundance, 
can  be  detected  at  a  considerably  distance  away.  Where  the  air  is  quiet  it  is  ofteti 
possible  to  detect  the  presence  of  a  badly  infested  tree  a  yard  away,  and  I  presume  that 
with  more  acute  olfactories,  such  as  insects  are  supposed  by  many  to  possess,  ev^en  the 
presence  of  a  more  limited  number  of  the  scale  might  be  detected  at  a  much  greater 
distance.  As  ants  do  not  appear  to  be  at  all  partial  to  this  Coccid,  at  least  in  this 
country,  it  is  not  easy  to  understand  what  influence  this  odour  can  have  in  the  economy 
of  the  species.  It  is  possible  that,  in  its  native  home,  this  odour  might  attract  other 
insects  and  thus  afiord  a  means  of  difiusion,  not  at  present  so  available  to  the  scale  in 
this  country. 

The  Odour  of  CocoiDiE. — Prof.  Webster's  interesting  note  leads  me  to  offer  a  few 
remarks.  The  species  of  the  subgenus  of  ToumeyeUa  of  Lecanium  have  quite  a  strong  musky 
odour ;  but  ordinarily  I  have  been  unable  to  detect  any  marked  odour  in  species  of 
Ooccidse.  I  suppose,  however,  that  all  possess  some  odour,  and  that  its  purpose  is  to 
attract  the  males  to  the  females.  This  seems  the  more  probable  when  we  remember  that 
in  many  species  the  male  puparia  are  not  on  the  same  part  of  the  plant  as  the  females. 
Here  at  Mesilla  Park,  also,  1  have  lately  seen  a  male  ot  Margarodes  hiemaliSf  Ckll.  ined , 
run  over  the  ground  until  it  detected  a  spot  where  a  female  was  buried,  and  then  dig 
down  to  the  female.     It  must  certainly  have  detected  its  mate  by  the  sense  of  smell 

T.  D.  A.  COCKBBSLL. 


LIFE  HISTORY  OF  THE  SHEEP  SCAB-MITE,  PsoropUa  eommun%8. 

6t  0.  P.  GiLLBTTB,  Fort  Collins,  Colorado. 

I  am  not  aware  that  the  full  life-history  of  this  insect  has  been  published,  ( hough  I 
shall  not  be  surprised  to  learn  that  such  is  the  case. 

In  order  to  know  how  long  a  time  should  intervene  between  the  first  and  second 
dippings  for  the  cure  of  scab,  we  must  know  the  period  of  incubation  and  also  the  entire 
time  elapsing  from  the  depoiition  of  the  egg  up  to  the  time  that  the  mite  from  that 
egg,  if  a  female,  may  be  itself  depositing  eggs.  These  points  were  determined  in  a  series 
of  experiments  conducted  by  the  writer  one  year  ago  and  were  reported  in  a  local  paper, 
the  '*  Fort  Collins  Courier,"  last  spring.  I  tbok  seventy-five  eggs  from  a  look  of  wool 
drawn  from  the  back  of  a  badly  infested  lamb  and,  after  dividing  them  in  two  nearly 
equal  lots,  placed  them  at  once  on  the  skin  of  the  backs  of  two  lambs  that  were  not 
inifested  with  the  mites  at  the  time.  In  order  to  irritate  the  surface  a  little  and  better 
prepare  it  for  the  little  mites  that  would  begin  at  once  to  hatch,  a  lock  of  wool  was 
drawn  in  each  case  from  the  particular  spot  where  the  eggs  were  placed. 

Mr.  Ball,  assistant  in  my  department,  made  a  special  examination  of  these  "cnl- 
turee  "  once  a  day  untU  the  mites  from  the  eggs  were  fully  grown  and  themselves  laying 

At  the  first  examination  a  few  young  mites  were  found,  which  was  to  be  expected 
as  a  few  eggs  among  so  many  would  be  about  ready  to  hatch.  At  the  end  of  the  fourth 
day  all  the  eggs  had  hatched.  At  the  end  of  the  ninth  day  a  few  individuals  were  found 
in  copula,  and  on  the  eleventh  day  eggs  were  found.  As  it  required  four  days  for  the 
newly  deposited  eggs  to  hatch,  the  entire  time  elapsing  from  egg  to  egg  would  be  fourteen 
or  fifteen  days. 

As  there  would  be  eggs  in  all  stages  of  incubation  upon  a  sheep  when  the  latter  is 
dipped  for  the  cure  of  scab,  I  have  set  the  limit  of  time  for  the  second  dipping  at  not 
sooner  than  five  days  and  not  later  than  ten  days  after  the  first  dipping.  If  the  second 
dipping  comes  at  a  time  outside  this  limit,  there  will  probably  be  eggs  upon  the  sheep 
again. 
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OBITUARY. 

Pbofebsob  J.  HoTEs  Fanton,  M.A.,  F.Q.S. 

It  18  oar  sad  duty  to  record  the  death  of  Professor  Panton,  which  took  pUoe  at 
G^aelph,  on  the  3rd  of  February,  1898,  after  a  long  and  very  painfal  illness,  which  he 
bore  with  the  utmost  patience  and  resignation.  He  was  bom  at  Cupar,  in  Fifeahire, 
Scotland,  and  was  brought  out  to  Canada  when  a  child  ;  his  father  settled  in  Toronto  at 
first,  and  removed,  after  some  years,  to  Oshawa.  He  was  educated  at  the  Whitby  High 
School  and  Toronto  University,  where  he  graduated  with  honors  in  Natural  Science  in 
1877.  The  following  year  he  was  appointed  Professor  of  Chemistry  in  the  Ontario 
Agricultural  College,  but  after  a  few  years  resigned  the  position  and  removed  to  Winni- 
peg, where  he  became  principal  of  the  Collegiate  Institute.  In  1885  he  accepted  the 
invitation  of  the  Ontario  Government  and  returned  to  Guelph,  where  he  filled  the  position 
of  Professor  of  Natural  History  and  Geology  in  the  Agricultural  College  till  the  time  of 
his  death.  His  work  there  had  special  relation  to  economic  entomology  and  botany,  on 
which  subjects  he  issued  many  useful  bulletins  to  farmers  and  fruit  growers.  He  also 
published  two  small  works  on  Ex>nomio  Geology  and  '* Insect  Foes,"  which  are  valuable 
manuals  of  an  elementary  character.  In  1896  Professor  Panton  attended  for  the  first 
time  the  annual  meeting  of  the  Entomological  Society  of  Ontario,  thoagh  he  had  long 
been  a  member,  and  on  that  occasion  read  very  interesting  and  useful  papers  on  "Entom- 
ology for  Rural  Schools  "  and  *' Two  Insect  Pests  of  1896 — the  Army  Worm  and  the 
Tussock  Moth."  At  the  annual  meeting  in  October,  1897,  he  was  elected  vice-president 
of  the  Society,  but  was  unable  to  attend  owing  to  the  illness  which  had  already  seized 
upon  him.  The  following  resolution  of  condolence  was  adopted  at  a  meeting  of  the 
Council  held  in  March :  "  The  members  of  the  Council  of  the  Entomological  Society  of 
Ontario  have  heard  with  profound  regret  of  the  death  of  their  highly  respected  colleague 
and  vice-president,  J.  Hoyes  Panton,  M.A.,  F.G.S.,  Professor  of  Biology  and  Geology  in 
the  Ontario  Agricultural  College,  Guelph  They  desire  to  place  on  record  their  admira- 
tion for  his  talents  and  attalnmente  in  natural  science,  and  their  deep  sense  of  the  loss 
which  economic  entomology  in  this  Province  sustained  by  his  removal  in  the  maturity  of 
his  powers  and  at  an  age  when  he  was  capable  of  performing  much  useful  work.  They 
beg  to  offer  to  Mrs.  Panton  and  family  their  respectful  sympathy  in  the  great  bereave- 
ment which  has  befallen  them." 


On  the  18th  of  February,  1898,  Mr.  Johnson  Pbttit  died  at  Buffalo,  NY.,  and  was 
a  few  days  later  at  Grimsby,  Out  For  many  years  Mr.  Pettit  was  a  most  diligent 
and  successful  collector  of  Coleoptera  in  the  neighborhood  of  Grimsby,  and  was  well 
known  amongst  entomologists  both  in  this  country  and  the  United  States.  After  form- 
ing a  very  complete  collection  of  the  beetles  of  Ontario  so  far  as  known  at  that  time,  he 
gave  up  the  pursuit  and  turned  his  attention  to  geology.  Subsequently  he  sold  his  cab- 
inet of  insects  to  the  Entomological  Society  of  Ontario  at  a  nominal  price,  in  order  that 
it  might  be  kept  in  a  place  of  safety  and  preserved  from  destruction.  His  work  was 
oharacterized  by  remarkable  neatness  and  painstaking  accuracy. 


Pbofbssob  David  Simons  Kellicott  was  bom  at  Hastings  Centre,  Oswego  County, 
N.Y.,  January  28,  1842,  and  died  at  his  home  in  Columbus,  Ohio,  April  13,  1898.  In 
bia  boyhood  his  frail  constitution  and  delicate  health  lequired  him  to  spend  much  of  his 
time  out  of  doors,  and  it  is  to  this,  no  doubt,  that  in  part  at  least  his  love  for  nature  may 
be  traced.  He  graduated  from  Syracuse  University  with  the  degree  of  B.  Sc,  while  the 
institution  was  yet  known  as  Genesee  College,  teaching  one  year  in  Southern  Ohio  prior 
to  his  graduation.  After  graduating,  he  taught  one  year  in  Kingston  Normal  School, 
Pennsylvania,  after  which  he  was  connected  for  seventeen  years  with  the  State  Univer- 
nty,  at  Buffalo,  N.Y.,  being  Dean  of  the  College  of  Pharmacy,  and  also  Professor  of 
Botany  and  Microscopy.  He  came  to  the  Ohio  State  University  in  1888,  where,  for  ten 
[rears,  he  has  occupied  the  chair  of  zoology  and  entomology.     At  the  time  of  his  death  he 
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was  General  Secretary  of  the  American  Aflsociation  for  the  Advancement  of  Science, 
President  of  the  American  Microscopical  Society,  and  Treasarer  of  the  Ohio  Academy  of 
Science.  He  had  served  as  President  of  the  Bii£falo,  N.Y.,  Academy  of  Science,  and  the 
Ohio  Academy  of  Science. 

Animal  parasites  of  fishes,  and  the  rotifera,  from  time  to  time  claimed  a  consider- 
able portion  of  Professor  Kdlicott's  attention,  bat  his  entomological  work  won  for  him 
the  admiration  of  the  entomologists  of  America.  Patient,  conscientious  and  utterly  de* 
void  of  selfishness,  he  was  one  of  the  most  kind  and  loveabie  men  the  writer  has  ever  met. 
Faithful  and  just  with  his  colleagues  and  the  idol  of  his  pupils,  seeking  patiently  and 
industriously  sfter  the  truth,  he  won  esteem  while  living,  and  in  his  death  he  has  left 
numberless  friends  to  mourn  his  loss.  If  there  was  ever  a  man  who  deserved  the  re- 
ward:''Well  done,  thou  good  and  faithful  servant/' that  man  was  David  S.  Kellicott; 
and  the  fruits  of  his  labors  will  stand  as  an  enduring  monument  to  his  faithfulness  among 
his  fellow  men.  He  began  to  contribute  to  the  Canadian  Entomologist  in  1878,  his  last 
article  appearing  in  1896.  F.  M.  Wsbstbr. 


Db.  Jossph  Albbrt  Lintneb. 

By  the  death  of  Dr.  J.  A.  Lintner,  which  occurred  at  Florence,  Italy,  on  May  6th 
economic  entomology  has  lost  one  of  its  oldest,  ablest,  and  most  distinguished  devotees. 
He  was  of  German  parentage,  and  was  born  at  Schoharie,  N.Y.,  February  8,  1822.  He 
graduated  from  the  Schoharie  Academy  at  the  age  of  fifteen,  and  for  the  next  thirty 
years  was  actively  engaged  in  mercantile  pursuits  in  New  York  City,  Schoharie  and 
XJtica.  The  study  of  natural  history  became  a  fascination  for  him  early  in  life,  and  in 
1853,  he  turned  his  attention  especially  to  insects  and  rendered  valuable  aid  to  Dr. 
Fitch,  who  was  then  making  an  entomological  survey  of  the  State  of  New  York. 

Dr.  lintner's  first  paper  upon  insects  was  published  in  1862,  and  six  years  later  he 
became  zoological  assistant  in  the  New  York  State  Museum  of  Natural  History.  He 
continued  in  the  service  of  the  State  until  his  death,  working  as  assistant  in  the  Museum 
for  twelve  years,  and  in  1880  receiving  the  appointment  of  State  Entomologist.  This 
thirty  years  of  continuous,  active  service  in  an  official  capacity,  in  a  useful  and  limited 
scientific  field,  and  in  a  single  State,  is  certainly  a  remarkable  record,  and  one  which 
speaks  volumes  of  praise  for  Dr.  Lintner. 

He  richly  deserved  the  honour  of  the  degree  of  Ph.  D.  conferred  upon  him  in  1884 
by  the  University  of  the  State  of  New  York.  He  was  also  honoured  with  the  presidency 
of  several  scientific  associations,  and  his  name  is  enrolled  among  the  members  of  many 
entomological  and  other  scientific  societies,  both  in  America  and  in  Europe.  The  publica- 
tions of  Dr.  Lintner  merit  the  highest  praise  and  deservedly  entitle  him  to  the  foremost 
rank  among  the  economic  entomologists  of  the  world.  He  published  more  than  a  thousand 
miscellaneous  articles  upon  injurious  insects,  besides  his  four  important  *'  Entomological 
Contributions  **  and  his  twelve  reports  as  State  Entomologist ;  probably  the  thirteenth 
report,  for  1897,  is  in  the  pirinter's  handa 

These  reports  are  justly  entitled  to  the  highest  rank  among  the  scientific  publioations 
of  the  great  Empire  State.  They  represent  the  highest  ideid  or  model  of  what  such 
reports  should  be,  both  from  a  scientific  and  a  practi^  standpoint.  For  typographical 
neatness  and  scientific  accuracy,  for  the  simple,  yet  elegant  and  dignified,  wij  in  which 
dry,  scientific  facts  are  made  interesting  and  adapted  to  the  understanding  of  the  agricul- 
turist, Dr.  Lintner's  reports  have  not  been  excelled  in  the  world's  entomological  literature; 
such  indexes  as  his  reports  contain  are  rare  in  any  literature.  One  is  still  more  impressed 
with  the  scientific  and  literary  attainments  of  Dr.  Lintner,  when  one  understands  that, 
practically,  he  never  had  any  of  the  modem  facilities,  such  as  are  found  at  many  of  our 
experiment  stations,  for  studying  the  habits  of  insects ;  his  office  was  his  literary  sanotum» 
laboratory,  museum,  library  and  insectary  combined. 

Dr.  Lintner  was  a  man  of  quiet  and  dignified  manners,  always  courteous  and 
pleasant  to  meet  in  social  intercourse.     He  was  ever  ready  to  impart  from  his  vast  fund 
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of  knowledge ;  and  being  an  expressive  E-peaker,  h?  always  commanded  the  attention  of 
scientific  b^es  which  he  was  called  upon  to  address.  His  frequent  addresses  b«^fore 
horticultural  and  agricuitaral  societies  in  his  own  and  in  other  States,  and  farmer's  meet- 
inge  of  all  kinds,  were  always  fall  of  information. 

He  had  recently  been  granted  a  well-earned  six  month's  leave  of  absence,  and  was 
spending  it  in  snnny  Italy  when  the  death  summons  came.  In  Dr.  Lintner  the  agrical- 
toriste  of  New  York  found  one  of  their  best  and  most  helpful  friends,  and  entomologists 
the  world  over,  a  true  and  sympathetic  co  worker.  His  name  well  deserves  a  place  in 
that  list  of  names  enshrined  in  the  hearts  of  every  American  economic  entomologist — 
Harris,  Fitch,  Walsh,  Le  Baron,  Riley — and  Lintner. 

M.  Y.  Slingbbland. 


BOOK  NOTICES. 


TwiNTT-FiRST  REPORT  07  Obsbrvationb  ON  INJURIOUS  Insbcts  and  Common  Farm  Pests 
during  the  year  1897,  with  Methods  of  Prevention  and  Remedy.  By  Eleanor  A. 
Ormerod,  London:  Simpkin,  Marshall,  Hamilton,  Kent  k  Co.,  1898  (Is.  6d., 
pp.  160.) 

We  beg  to  offer  our  hearty  congratulations  to  Miss  Ormerod  on  the  publication  of 
the  twenty  first  of  her  Annual  Reports.  Twenty- one  years  is  a  long  period  for  anyone 
to  carry  on  a  laborious  work,  but  this  talented  and  indefatigable  lady  has  not  only 
accomplished  a  most  valuable  and  important  work,  she  has  done  so  without  any  assist- 
ance except  that  of  her  late  lamented  sister,  and  entirely  at  her  own  expense.  On  this 
side  of  the  Atlantic,  Reports  of  this  character  are  published  by  the  Government  of  the 
Province  or  State  to  which  they  belong,  but  in  England  no  official  recognition  has  been 
shown,  and  though  the  country  has  undoubtedly  been  saved  hundreds  of  thousands  of 

Sounds  by  the  instructions  given  in  these  Reports  to  the  farmers  and  gardenerj  of  Great 
ritain,  whereby  they  have  been  able  to  intelligently  cope  with  their  insect  foes  and 
employ  the  best  methods  of  prevention  of  their  attacks,  yet  no  aid  has  been  afforded 
her  from  the  public  purse — no  recognition  of  the  immense  value  of  her  work  has  been 
vouchsafed  by  the  powers  that  be.  But  while  officially  ignored.  Miss  Ormerod's  name 
and  work  are  held  in  the  highest  honour  throughout  Great  Britain  and  treated  by  the 
press  in  every  department  with  the  utmost  respect ;  and  in  many  British  colonies  and 
several  foreign  countries  her  name  is  widely  known  and  her  talents  fully  recognized. 

A  single  observer,  however  able  aod  industrious,  could  not  possibly  pay  attention  to 
ill  the  manifestations  of  insect  injury  throughout  the  British  Isles,  but  Miss  Ormerod  has 
by  degrees  gathered  together  a  corps  of  observers  in  every  county  and  district  through- 
out the  United  Kingdom;  and  is  kept  closely  informed  of  all  that  causes  injury  or  loss  to 
crops  or  fruit,  and  to  live  stock  as  well.  During  the  past  year  she  received  about  3,000 
letters  on  Entomological  subjects,  and  with  the  aid  of  a  secretary  was  enabled  to  attend 
to  them  all.  She  thus  conducts  at  her  own  charges  what  ought  to  be  a  Division  of 
Entomology  in  the  Department  of  Agriculture  at  London. 

In  the  Report  before  us  thirty- six  species  of  injects  are  dealt  with  and  figured,  their 
ravages  described,  and  methods  of  prevention  and  remedy  fully  given.  Several  of  thf  m 
ure  familiar  to  us  on  this  side  of  the  Atlantic,  e.  g.  Apple  Oodlin  Moth,  Cockroaches, 
Kyleborus  Xylographu%^  Mediterranean  Flour- Moth  {Ephtstia  Kuhn%eUa\  etc. 

From  the  care  and  accuracy  which  characterize  her  descriptions  and  figures.  Miss 
Jrmerod's  work  is  of  permanent  value  to  economic  Entomologists  everywhere,  and  her 
:6port8  are  always  received  with  welcome  and  gratitude  by  those  who  have  the  good 
brtune  to  obtain  them.  That  she  may  long  be  spared  to  carry  on  her  admirable  work  is 
earnest  aspiration  of  her  many  friends. 

C  J.  S.  B. 
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Out  Doob  Studies  :  a  Heading  Book  of  Nature  Study,  by  Jamea  G.  Needham  ;  1  vol 
pp.  90.  New  York,  Cincinnati,  Chicago :  American  Book  Company. 

These  are  a  series  of  stories  of  animal  life,  written  in  a  charmingly  intereatinK  way> 
and  designed  to  lead  on  a  youthful  leader  to  observe  for  himself  the  wonders  of  nature 
that  are  everywhere  open  to  his  view.  It  begins  with  an  account  of  the  common  wild 
Snav/-Dragon  or  "  butter  and  eggs,"  and  tells  how  the  peculiar  structure  of  the  flower  is 
designed  for  the  visits  of  the  bumblebees  who  come  for  the  nectar  and  carry  off  the 
pollen  as  well.  The  next  chapters  are  on  Chipmunks ;  Gkdls  and  their  makers ;  the 
Golden-rod  and  its  visitors  and  tenants ;  Crows  and  their  Doings  ;  Dragon-Flies  which, 
as  our  readers  may  remember,  have  been  special  objects  of  the  author's  studies ;  Eye- 
spots  on  insects  which  aid  in  the  protection  of  their  owners ;  and  Ant-lions.  Ajiy  boy  or 
girl,  who  takes  up  the  book  and  dives  a  little  way  into  its  pages,  will  surely  read  on  with 
delight  and  when  the  little  volume  is  closed,  be  anxious  to  sally  forth  and  see  if  he  (or 
she)  cannot  find  same  similar  marvels  of  nature  and  learn  their  meaning,  while  admiring 
their  beauty. 

The  book  is  one  of  a  series  designed  for  the  use  of  school-children  who  are  about  to 
enter  the  High  Schools.  It  is  beautifully  illustrated  with  about  ninety  wood-cuts,  the 
work  of  Mrs.  Needham,  the  author's  wife,  and  is  provided  with  an  index,  and  a  list  of 
the  scientific  names  of  the  animals  and  plants  referred  to  in  the  text. 

C.  J.  S.  B. 


Thk  PrEROPHORiDiG  OF  NoRTH  AMERICA, by  C  H.  Fcmald,  A.M.,  Ph.D.,  Revised  Edition. 
July  30th,  1898.  Boston :  Wright  &  Potter  Printing  Co.,  18  Post  Ofilce  Square, 
1  vol ,  8?o,  84  pp.,  9  plate& 

Any  one  who  has  a  copy  of  Professor  Fernald's  manual  of  the  Crambidse  of  North 
America  will  hardly  need  to  be  told  that  this  later  work  is  exactly  what  every  student  or 
collector  of  the  Micro-depidoptera  wants,  and  that  the  way  is  now  made  easy  for  him 
when  he  wishes  to  identify  his  Piume-moths  and  learn  all  that  is  thus  far  known  about 
the  North  American  species.  It  is  characterized  by  its  author's  well-known  accuracy  and 
conciseness  of  statement,  and  is  a  complete  monograph  of  the  family  as  far  as  this  con- 
tinent is  concerned.  It  begins  with  an  historical  account  of  the  family  in  the  writings  of 
European  Entomologists  and  the  more  recent  publications  in  America.  This  is  followed 
by  short  chapters  on  the  structure,  habits,  early  stages  and  systematic  position  of  the 
Plume-moths.  The  body  of  the  work  is  taken  up  with  descriptions  of  Uie  genera  and 
species,  including  very  useful  synopses  in  each  case.  Three  of  the  plates  illustrate  the 
external  anatomy  and  the  structure  of  the  wings,  the  remainder  depict  the  genitalia  of 
the  species.  We  miss,  however,  the  exquisite  coloured  plates  that  so  beautifully  illus- 
trated the  Crambidse.  We  need  not  say  more  than  that  this  is  a  full  and  entirely 
satisfactory  work  on  the  Pterophoridae  and  that  it  maintains  the  high  standard  of 
excellence  that  we  now  expect  in  the  author's  scientific  productions. 

C.  J.  S.  B. 

Aqriculturk,  by  0.  C.  James,  200  pp.,  George  N.  Morang,  publisher,  Toronto,  1898. 

It  has  been  the  lot  of  few  authors  to  accomplish  satisfactorily  what  in  their  preface 
they  state  to  have  been  their  object  as  Prof.  James  has  in  preparing  the  200  page 
Manual  of  Agriculture  which  has  lately  been  given  to  the  farmers  of  Canada.  The 
author  has  had  special  opportunities,  which  he  has  made  the  most  of,  of  learning  not  only 
what  was  needed  by  the  intelligent  farmers  of  the  Dominion,  but  what  was  the  best  way 
of  presenting  this  information  to  them.  Both  as  Professor  of  Chemistry  at  the  Ontario 
Agricultural  College  and  as  Deputy  Minister  of  Agriculture,  Prof.  James  has  been 
brought  into  close  contact  with  the  leading  and  rising  farmers  of  Ontario.  The  new 
Manual  will  fill  a  decided  want,  which  is  none  the  less  from  the  fact  that  this  want  may 
not  have  been  noticed  by  some  until  their  attention  was  drawn  to  it  by  seeing  how  well 
it  has  been  filled. 
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The  purpoie  of  the  book  is  ''to  aid  the  reader  in  acquiring  a  knowledge  of  the  aeience 
agriculture,  ai  distinct  from  the  art  of  agricnltare,  that  is,  a  knowledge  of  the  '  why/ 
iher  than  a  knowledge  of  the  '  how.'  The  science  of  agricnltore  may  be  aaid  to  consiit 
'  a  mingling  of  chemistry,  geology,  botany,  entomology,  physiology,  bacteriology,  and 
her  sciences,  in  as  far  as  they  have  a  bearing  upon  agricultare.  The  aim  has  been  to 
dude  but  the  first  principles  of  these  various  sciences  and  to  show  their  application  to 
le  art  of  agriculture.  .  .  .  An  intelligent  understanding  of  the  science  underlying 
16  art  of  agriculture  will  add  much  interest  to  what  is  otherwise  hard  work,  and  as  a 
ktaral  consequence,  the  pleasure  of  such  work  may  be  greatly  increased." 

Every  day  the  fact  is  being  recognized  more  and  more  that  the  elements  of  those 
iences  which  underlie  all  progress  in  every  branch  of  agriculture  mttst  be  taught  in  the 
Bblic  and  High  Schools  of  the  country.  Already  simple  nature  studies  and  the  first 
epa  in  chemistry  and  geology  are  taught  in  the  schools  of  Manitoba  and  Ontario,  and 
teie  studies  have  proveid  to  be  not  only  of  use  and  attractive  to  the  students,  but  a 
ady  means  of  creating  a  bond  of  sympathy  between  the  teacher  and  his  pupils ;  more 
pecially  has  this  been  the  case  with  those  energetic  and  restless  souls  too  often  now 
died  **  bad  boys  "  more,  perhaps,  from  lack  of  understanding  or  skill  in  management  on 
le  part  of  the  teacher  than  from  a  superabundance  of  real  badness  on  the  part  of  the 
ught  Boys  play  truant  because  they  find  more  to  interest  them  outside  the  school 
lan  at  their  desks.  If  therefore  the  things  which  appertain  to  out-of-doors  can  be 
tmght  inside  the  schoolroom  without  robbing  them  of  too  much  of!  their  outside 
bvor,  they  will  be  a  sure  bait  to  catch  the  attention  of  all  bright  healthy  boys  and  girb. 
beir  study  will  arouse  interest  at  once  and  the  habits  of  concentration,  power  to  observe 
id  compare,  and  the  necessary  development  of  the  faculties  of  exact  thought  and 
icurate  description  will  be  available  for  all  other  branches  of  study  with  which  the 
ipil  is  engaged. 

This  book  may  be  used  as  a  text-book  in  High  Schools  and  Public  Schools.  It 
ould  be  well  indeed  for  Canada  if  its  use  were  made  compulsory  in  every  school  in  the 
ad.  The  great  truths  laid  before  the  reader  are  presented  in  a  simple  straightforward 
Aoner  intelligible  to  aU.  The  subjects  are  so  skilfully  arranged  and  concisely  stated 
lat  a  surprising  amount  of  accurate  information  is  given  in  this  small  octavo  of  200 
iges.  The  value  of  this  simple  knowledge  to  practical  men  is  not,  I  believe,  overstated 
hen  I  aver  that  if  all  the  fillers  in  Canada  would  read  this  little  work,  as  they  most 
irtainly  should,  its  appearance  would  mark  an  epoch  in  the  history  of  the  Dominion, 
hich  would  be  made  manifest  to  all  by  an  enormous  increase  in  the  crops  and  wealth  of 
le  whole  country. 

The  scope  of  work  is  shown  by  the  following  brief  epitome  of  subjects :  Part  i.  treats 

the  Plant,  its  development,  structure,  food  and  functions ;  Part  ii ,  Soil,  its  nature 

id  treatment;  Part  iii.,  Crops  of  the  Field  ;  Part  iv..  The  Garden,  Orchard  and  Vine- 

ird ;  Part  v..  Live  Stock  and  Dairying;  Part  vi.,  Bees,  Birds,  Forests,  Roads  and  the 

ome. 

In  these  different  sections  the  insect  and  fungous  enemies  of  crops  are  treated  at 
me  length.  This  little  volume  is  bound  in  cloth  and  well  got  up ;  although  some  of 
B  illastrations  are  rather  roughly  executed,  it  is  on  the  whole  most  excellent  and  for 
e  price,  25  cents  is  a  marvel  of  cheapness. — J.  F. 

The  Wintkb  Food  of  thb  Chigkadbs,  Bulletin  54,  New  Hampshire  College  of 
ipriculture,  by  Clarence  M.  Weed — There  is  something  particularly  charming  about 
oae  confiding  little  feathered  denizens  of  the  woods  which  brave  our  cold  northern 
Atera  and  stay  to  cheer  us  at  a  time  of  the  year  when  there  is  so  little  animated  life. 
16  Chickadee  or  Black  capped  Tit-mouse  (Partu  atricapiUus)  is  at  once  one  of  the  most 
eerful  as  well  as  one  of  the  most  useful  of  our  common  native  winter  birds.  What  a 
ight,  busy,  happy  sight  is  presented  by  a  flock  of  these  little  friends  ;  for  they  are  all 
ends  these  little  balls  of  black  satin  and  grey  down,  they  are  far  too  busy  and  well 
iployed  to  waste  time  in  fighting.  Satan  has  a  hard  time  of  it  in  *'  some  mischief 
ding  "  for  these  little  fellows  to  do,  for  their  hands  are  never  idle,  as  they  hurry 
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ihroagh  the  woods,  xanning  ap  or  around  the  tranka  of  trees  or  hanging  head  down- 
wards from  a  slender  twig,  never  still  for  more  than  an  instant,  as  they  peer  into  eveij 
tuft  of  moss,  every  crack  or  cranny  in  the  bark,  along  the  twigs,  under  the  bud  scales  of 
deciduous  trees  or  among  the  leaves  of  evergreens,  talking  cheerfully  to  themselves  and 
each  other  all  the  time  as  they  carry  out  their  useful  mission  in  clearing  the  trees  and 
shrubs  of  countless  insect  enemies  ;  woe  to  the  luckless  caterpillar,  chrysalis,  spider,  or 
beetle  which  comes  within  the  range  of  their  sharp  black  eyes.    Nothing  comes  amiss  to 
these  insatiable  hunters,  from  the  minute,  shining  black  eggs  of  an  aphis  to  the  imt  oiiryt- 
alis  of  a  Cecropia  Emperor  Moth  ;  with  deft  blows  the  hard  sharp  beak  soon  penetrates 
the  thick  silken  cocoon  and  in  a  very  short  time  the  marauder  is  away  looking  for 
another  victim.     Dr.  Clarence  Weed  publishes  in  this  interesting  bulletin  the  results  of 
some  careful  investigations  which  he  has  carried  out  as  to  the  winter  food  of  the  chick- 
adee.    He  shows  that  more  than  one  half  of  the  food  of  this  bird  during  the  winter 
months  consists  of  insects,  a  large  portion  being  in  the  form  of  eggs.     Vegetation  of 
various  sorts  made  up  a  little  less  than  a  quarter  of  the  food,  and  two  thirds  of  this 
quarter  consisted  of  the  buds  or  bud  scales  which  were  believed  to  have  been  accidentally 
eaten  along  with  the  eggs  of  plant-lice.    These  eggs  made  up  more  than  one-fifth  of  the 
entire  food  and  formed  the  most  remarkable  element  of  the  bill  of  fare.     This  deetnio- 
tion  of  myriads  of  eggs  of  the  plant-lice  which   infest  fruit,  shade  and  forest  trees  is 
probably  the  most  important  service  which  the  chickadee  renders  during  iiis  winter 
residence.     More  than  450  of  these  eggs  are  sometimes  eaten  by  one  bird  in  a  single  day 
as  well  as  the  eggs  of  many  other  khids  of  our  most  important  insect  enemies  of  the 
forest,  garden  and  orchard.     Dr.  Weed  figures  in  his  bulletin  some  twigs  of  various  trees 
upon  which  the  eggs  of  insects  have  been  deposited.     Among  these  are  represented  the 
egg  masses  of  the  tent  caterpillars  and  the  Fall  Canker-worm,  both  of  which  are  favourite 
foods  of  these  useful  little  birds.     In  addition  to  eggs  or  insects,  many  caterpillars  and 
other  stages  in  the  development  of  insects  are  destroyed.     One  interesting  figure  shows 
the  winter  cases  of  a  small  caterpillar,  closely  hidden  behind  apple  buds ;  these  are,  in 
ail  probability,  those  of  the  Eye-spotted  Bud-moth,  sometimes  one  of  the  most  trouble- 
some and  destructive  enemies  of  the  fruit-grower.     This  bulletin  shows  much  careful  work 
in  a  field  which  has  been,  to  a  large  extent,  neglected  by  entomologists,  and  Dr.  Weed 
should  receive  the  thanks  of  all  lovers  of  birds  for  the  proofs  which  he  furnishes  of  the 
real  benefits  we  receive  from  these  little  favorites.     It  was  pleasing  for  some  people  to 
know  and  most  people  to  think  that  these  birds  were  useful,  but  it  is  now  possible  to 
prove  it  to  all  who  are  willing  to  learn. — J.  F. 


Scuddbr's  Revision  of  thb  Mbl^nopli. 

One  of  the  most  important  works  on  Entomology  which  has  been  issued  by  an 
American  author  in  recent  years  is  that  entitled  a  '*  Revision  of  the  Orthopteran  Group 
Melanopli  (Acridiide)  with  Special  Reference  to  North  American  Forms  "  by  Samuel 
Hubbard  Scudder.*  It  is  more  important  because  it  deals  with  a  representative  North 
American  group  of  insects  whose  members,  between  April  and  November,  leap  from  our 
pathway  in  profusion  whether  we  stroll  through  open  woodland,  sunny  meadow,  or  along 
the  roadside,  and  yet  of  whose  classification  and  nomenclature  the  greatest  confusion  has 
heretofore  existed.  It  was  only  another  example  showing  the  truth  of  the  old  saying : 
"  that  the  common  things  around  us  are  those  of  which  we  are  most  densely  ignorant." 

True,  of  one  of  the  members  of  the  group,  the  "Rocky  Mountain  Locust,"  Melanopii$^ 
ipretiu  (Thos.),  more  has,  perhaps,  been  written  than  of  any  other  insect  on  earth,  yet  i^ 
is  but  one  of  207  of  its  kind  wldch  are  described  at  length  by  Mr.  Scudder.  The  other* 
are  scattered  far  and  wide  over  the  continent  of  North  America  and  the  descriptions  of 
the  ninety -two  species  hitherto  rightfully  known  to  science  were  distributed  through  an 
almost  equal  range  of  literature.  No  better  evidence  of  the  need  of  the  **  Revision  "  is 
necessary  than  to  know  that  after  a  careful  examination  of  nearly  8,000  specimens,  7,000 
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of  which  belonged  to  the  single  genns  Melanoplus,  the  author  has  in  it  redaced  forty- 
•even  anppoied  ipeoiea  to  synonyms  and  has  established  eighteen  new  genera  and  dea- 
cribed  for  the  first  time  115  species. 

With  a  group  whose  members  are  so  closely  kin  as  those  of  the  Melanopli  it  has 
heretofore  been  almost  an  impossibility  for  the  specialist — let  alone  the  tyro— to  satisfy 
his  conscience  as  to  the  status  of  a  specimen  which  he  might  have  in  hand.  The  avail- 
able literature  was  so  scattered  and  the  different  authors  hftd  seized  upon  so  many  differ- 
ent characters  as  representing  what  appeared  to  them  the  most  striking  structural  feat- 
ures, that  the  whole  mess  was  worse  than  a  Chinese  puzzle.  By  seizing  upon  the 
variations  of  the  abdominal  appendages  of  the  male  as  the  most  salient  features  showing 
specific  rank,  and  by  publishing  actual  drawings  of  two  different  views  of  the  male 
abdomen  of  each  of  Uie  207  species,  Mr.  Scudder  has  done  much  to  render  possible  the 
leady  identification  of  each  species — a  task  which  otherwise  would  have  been  very  difficult, 
owing  to  the  size  of  the  group  and  the  close  similarity  of  many  of  its  members.  Analy- 
tioal  keys  to  genera,  and  to  species  where  the  genus  is  not  monotypic  are  also  given,  and 
add  much  to  the  value  of  the  work ;  as  does  also  the  full  list  of  localities  from  which  each 
species  has  heretofore  been  taken. 

Taking  into  consideration  its  size  and  importance,  the  defects  of  the  **  Revision  "  are 
very  few.  The  one  thing  which  the  tyro  will  find  most  lacking  is  a  glossary  of  the 
technical  terms.  In  a  work  of  the  kind  these  are  necessarily  numerous,  and  though  they 
may  be  plain  to  the  author  and  to  specialists,  to  the  beginner  they  are  often  extremely 
oonfufing.  Even  a  figure  of  a  typical  locust  with  all  the  parts  named  would  have  been  a 
gieat  aid.  A  tendency  to  multiply  species  can  here  and  there  be  noted,  as  on  p.  138, 
where  M.  hivUattus  is  separated  from  A£.  femorcUus  only  by  the  color  of  the  hind  tibiae, 
which  is  an  exceedingly  variable  character. 

More  might  have  been  added  along  ecological  lines,  but  this  is  a  work  for  the  future 
which  the  student  of  the  group  can  now  take  up  with  renewed  energy.  For  before  one 
can  write  of  a  species  he  must  have  a  name  to  handle  it  by ;  something  which  in  the  case 
of  many  of  the  members  of  this  group  has  heretofore  been  lacking.  Now,  by  using  a 
little  care  and  accustoming  himself  to  the  technical  terms,  the  student  can,  by  the  aid  of 
the  "  Revision,"  soon  bring  order  out  of  chaos  and  label  his  Melanopli  with  correctness 
and  despatch.  In  condusien,  it  may  be  said  that  any  one  who  will  use  the  work  wiU 
soon  conclude  that  the  aim  of  the  author,  "  to  enlarge  and  systematize  our  knowledge  of 
this  important  group  as  a  basis  for  future  studies,"  has  been  well  and  successfully  accom- 
plished. W.  S.  B. 

A  Text-Book  of  Entomoloot,  including  the  Anatomy,  Physiology,  Embryology 
and  Metamorphoses  of  Insects,  for  use  in  agriculturial  and  technical  schools  and 
colleges,  as  well  as  by  the  working  entomologist  By  Alpheus  S.  Packard,  M.D., 
Ph.D.  New  York :  The  Macmillan  Company,  66  Fifth  avenue.  1898.  (Price  $4.50.) 

The  book  is  primarily  divided  into  three  parts.  Part  I.  being  devoted  to  mor- 
phology and  physiology.  Part  II.  to  embryology,  and  Part  III.  to  metamorphoses.  Under 
these  divisions  Dr.  Packard  treats  his  subject  as  follows  :  Position  of  insects  in  the  ani- 
mal kingdom.  Relation  of  insects  to  other  arthropoda.  Insects  (hexapoda).  The  head 
and  its  appendagea  The  thorax  and  its  appendages.  The  abdomen  and  its  appendages. 
The  armature  of  insects.  The  colors  of  insects.  Muscular  system.  Nervous  system. 
Sensory  organs.  Digestive  canal  and  its  appendages.  Glandular  and  excretory  append- 
Mes  of  the^digestive  canal.  Defensive  or  repugnatorial  scent  glands.  Alluring  or  scent 
gUttids.  Organs  of  circulation.  Blood  tissua  Respiratory  organs.  Organs  of  repro- 
duction. Development  of  the  egg,  larva,  pupa  and  imago.  Hypermetamorphism.  Sum- 
vomrj  of  the  facts  and  suggestions  as  to  the  causes  of  metamorphism. 

The  volume  contains  729  pages,  including  a  carefully  prepared  index,  G54  figures  and 
numerous  valuable  bibliographical  lists.  We  certainly  have  nothing  in  the  way  of  onto- 
BMlogical  literature,  in  this  country,  that  will  cover  the  field  of  development  of  insects 
M  wSl  this  last  work  of  Dr.  Packard.     Not  only  the  teacher  jjpt^r^l^wl^r^m^itie  edu- 

oaled  men  and  women  of  the  world  at  large  who  may  desire  to  know  mofOiol  the  anatomy, 
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physiology  and  metamorphoses  of  insects,  will  find  in  this  work  the  very  aid  that  is  most 
desired.  With  this  work  and  some  other  like  Oomstock's  Manual,  any  student  of  ordi- 
nary ability  can  begin  at  the  very  foundation  of  entomology  and  work  his  way  upward^ 
fully  as  easily  as  has  heretofore  been  possible  in  zoology.  Tlie  advent  of  this  work  oer> 
tainly  marks  the  trend  of  entomological  studies  in  America.  In  future,  except  in  some 
particular  groups,  we  are  to  have  less  species-making  and  more  studies  of  the  develop- 
ment and  transformations  of  those  already  well  known  in  the  adult  stage,  as  well  as  of 
their  inter-relations  with  each  other  and  with  other  organisms  about  them.  We  shall  not 
study  dried  corpses,  alone,  but  life  in  connection  therewith,  and  the  possession  of  pinned 
specimens  of  the  adults  in  our  cabinets  will  only  increase  our  desire  to  know  more  of  the 
problems  of  their  existence  F.  M.  W. 

Handbook  of  Insects  Injurious  to  Obohabd  and  Bush  Fruit.      By  Eleanor  A. 
Ormerod.     London  :  Simpkin,  Marshall  &  Co.,  Sept.,  1898.     8  vo.,  286  pp. 

The  excellent  work  which  has  been  done  for  economic  entomology  by  Miss  Ormerod, 
particularly  in  England,  but  also  in  many  other  parts  of  the  world,  is  well  known  to 
every  one.  Her  valuable  annual  reports  are  eagerly  looked  for  every  year  by  all  inter- 
ested in  the  practical  application  of  the  study  of  insects  for  the  prevention  of  their 
iujuries  to  crops.  We  have  just  received  from  this  talented  authoress  another  evidence 
of  her  unselfish  labours  for  the  good  of  her  countrymen.  The  above  named  volume  is  hi 
reality  a  compendium  of  the  original  observations  made  during  the  last  twenty- one  years 
by  Miss  Ormerod  and  her  correspondents,  together  with  the  latest  results  and  the  most 
approved  remedies  for  the  various  pests  of  large  and  small  fruits. 

As  in  all  former  publications  bearing  Miss  Ormerod's  name,  the  arrangement  of  the 
subjects,  for  convenience  of  reference,  the  presswork  and  the  general  get-up  of  the  volume, 
bear  the  stamp  of  a  most  careful  and  tasteful  masterhand.  The  different  fruit  crops 
treated  of  are :  Apple,  cherry,  currant,  gooseberry,  medlar,  nut,  pear,  plum,  quince,  rasp- 
berry and  strawberry.  At  the  end  is  a  list  of  the  fruit  crops  infested  by  insects  with 
the  names  of  the  insect  infestations  ;  the  subjects  are  arranged  alphabetically ;  and  after 
the  name  of  each  tree  or  crop  mentioned  in  the  work  the  names  of  each  of  the  infestationa 
to  which  it  is  liable  in  England  are  classified  under  subordinate  headings  as  Bark,  Blos- 
soms, Fruit,  Leaves,  Shoots,  Wood  according  to  the  nature  of  the  attack.  The  insecta 
are  given  with  their  scientific  and  popular  name  and  so  far  as  possible  are  arranged  to- 
gether as  to  kinds,  as  Aphides,  Beetles,  Moths,  etc.,  with  the  number  of  the  page  of  the 
detailed  observation  in  the  volume.  In  four  instances  where  the  pests  are  causes  of  much 
mischief  to  several  kinds  of  crops,  the  infestation  appears  under  its  own  name.  These 
exceptions  are  Earwig,  Red  Spider,  Hoot-knot  Eelworm  and  Wasps. 

Particular  mention  must  be  made  of  the  excellence  of  the  illustrations  which  seem  to 
be  perfect  types  of  what  such  illustrations  should  be  in  works  on  insects  for  the  use  of 
practical  fruitgrowers.  J.  F. 

Thb  Buttbrtlt  Book,  a  popular  guide  to  a  knowledge  of  the  Butterffies  of  North 
America,  By  W.  J.  Holland,  D.  D.,  Chancellor  of  the  Western  University  of 
Pennsylvania,  etc.,  Pittsburg,  Pa.  One  vol.  4to.,  pp.  382.  [Price  $3.00 
postage  prepaid.  Copies  may  be  procured  from  the  Author,  or  William  Briggs, 
29-33  Richmond  Street,  West,  Toronto.] 

It  is  with  great  pleasure  that  we  announce  the  publication  of  this  beautiful  popular 
book  on  the  Butterflies  of  North  America  Hitherto  the  vast  number  of  young  people 
who  begin  collecting  insects  have  had  their  enthusiasm  sorely  chilled  by  their  inability  to 
find  names  for  their  specimens  and  have  soon  given  up  the  pursuit  in  despair.  Now, 
there  need  be  no  difficulty  as  far  as  the  butterflies  are  concerned.  In  the  handsome 
volumn  before  us  there  are  no  less  than  forty-eight  beautiful  colored  plates,  produced  by 
a  new  process  from  photographic  representations  of  specimens  from  the  Author's  cabinets 
and  on  them  are  depicted  over  a  thousand  butterflies,  belonging  to  527  species.  The 
colors  are  remarkably  true  to  nature  and  a  child  should  have  no  difficulty  in  identifying 
any  specimen  that  he  may  capture  from  the  plates  alone.      In  the  letter  press  brief  de 
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BoriptionB  are  given  first  of  the  oharaoteriatics  of  the  genua,  i  a  all  its  stages,  with  a  wood 
out  shewing  the  nenration,  and  then  of  each  species,  setting  forth  the  colours  and  mark- 
ings, size,  &0.,  of  the  butterfly,  the  early  stages  where  known  and  the  geographical 
distribution ;  references  are  also  given  to  the  works  of  Edwards,  Scudder  and  other 
authors,  where  fuller  information  can  be  obtained.  As  an  introduction  to  the  work 
illustrated  chapters  describe  in  a  popular  and  interesting  manner,  the  life-history  and 
anatomy  of  butterflies,  how  to  capture,  prepare  and  preserve  specimens,  their  classification 
and  the  principal  books  that  have  been  published  upon  them  in  North  America.  Inter- 
spersed through  the  volume  are  short  papers  for  the  most  part  of  an  amusing  character 
in  which  the  author  varies  the  monotony  of  descriptive  matter  by  telling  some  of  his 
experienoes  or  relating  some  interesting  facts  regarding  these  beautiful  creatures.  We 
heartily  commend  the  work  to  our  readers  and  earnestly  hope  that  it  may  become  widely 
distributed  amongst  all  lovers  of  nature  throughout  North  Amorica.  0.  J.  S.  B. 


WILLIAM  HAGUE  HARRINGTON,  F.RS.C. 

One  of  the  excellent  portraits  prefixed  to  this  volume  is  that  of  Mr.  William  Hague 
Harrington,  one  of  the  abh  st  entomologists  in  Canada.  He  was  bom  at  Sydney,  Cape 
Breton,  on  the  19th  of  April,  1852,  and  received  his  early  education  first  at  a  private 
school  and  subsequently  at  the  Sydney  Academy,  where  he  distinguished  himself  t>y  close 
application  in  all  the  lines  of  study,  and  particularly  in  mathematics.  In  1870  he  removed 
to  Ottawa  and  on  the  30th  of  November  of  that  year  was  appointed  to  a  clerkship  in  the 
Post  Office  Department,  where  he  has  remained  ever  since,  gradually  rising  until  now  he 
is  chief  clerk  in  the  money  order  branch.  Mr.  Harrington  has  always  been  an  enthusi- 
astic naturalist  and  in  1879  he  joined  with  his  fritnd.  Dr.  James  Fletcher,  in  the  forma- 
tion of  the  Ottawa  Field  Naturalists'  Club,  and  has  continued  to  take  an  active  interest 
in  it  ever  since.  During  the  same  year  he  was  elected  for  the  first  time  a  member  of  the 
Council  of  the  Entomological  Society  of  Ontario,  and  has  continued  to  hold  some  office  in 
it  ever  since ;  in  1884,  5  and  6  and  again  in  1892  he  was  its  delegate  to  the  Royal  Society 
of  Canada;  in  1891  Vice-President  and  from  1893  to  1895  President  of  the  Society ;  for 
some  years  past  he  has  also  been  one  of  the  Editing  Committee  of  the  Cancuiian 
Eniomologiat, 

Beginning  with  the  year  1879,  he  has  been  a  regular  contributor  to  these  Annual 
Reports.  Among  his  more  important  and  valuable  papers  may  be  mentioned  those  on 
Elateridffi  (1879),  Rhyncophora— Weevils  (1880),  Some  Fungi-Eaters  (1881),  Long-stings, 
House-flies,  ChryBomelid^  (1882),  Insects  afiecting  Hickory  (1883),  Saw-flies  (1884),  Ants, 
Wasps  and  Bees  (1885),  Insects  infeating  Maple- trees  (1886),  The  nuptialti  of  Thalessa 
(1887),  Insects  afiecting  willows  (1889),  Hymenoptera  Parasitica  (1890),  Notes  on  Japan- 
ese insects  (1891),  Uroceridft;  (1893),  Notes  on  Canadian  Coleoptera  (1894),  Winter 
insects  from  Swamp-moss  (1895)  Beetles  on  Beech  (1896),  and  his  Presidential  Addresses 
in  1893  and  4.  Daring  all  these  twenty  years  he  has  continually  furnished  papers  of  a 
more  technical  and  scientific  character  to  the  pages  of  the  Canadian  Entomologist^  and 
has  described  a  considerable  number  of  new  species  of  Hymenoptera.  His  work  is  so 
thorough  and  accurate  that  it  has  been  awarded  the  highest  praise  by  those  competent  to 
judge. 

In  1894  Mr.  Harrington  was  elected  a  Fellow  of  the  Royal  Society  of  Canada.  He 
is  now  in  the  full  matuxity  of  his  powers,  and,  if  his  life  be  spared,  we  may  feel  sure  that 
the  coming  years  will  continue  to  bear  fruit  and  that  Entomological  Science  will  be 
enriched  by  the  outpouring  of  his  accumulated  stores  of  learning,  experience  and  obser- 
vation. 
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JOHN  DEARNESS. 

The  other  portrait  at  the  begmnisg  of  this  yolume  is  an  excellent  likeness  of  Mr. 
John  Dearness,  Inspector  of  Schools  for  East  Middlesex,  President  of  the  Ontario  Edu- 
cational Association,  member  of  the  Educational  Council  for  the  Province,  and  from  1895 
to  1897  President  of  the  Entomological  Society  of  Ontario.  Mr.  Dearness  was  bom  at 
Hamilton,  Ontario,  in  1852,  his  parents  having  come  to  Canada  from  the  Orkney  Islands, 
fifs  e^rly  years  were  spent  on  a  fiEurm  near  St.  Marys,  where  no  doubt  he  imbibed  in  his 
youthful  days  the  love  of  natural  history  which  he  has  cherished  ever  sinca  His  primary 
education  was  obtained  at  the  local  schools,  from  which  he  proceeded  to  the  Provinciad 
Normal  School ;  there  he  greatly  distinguished  himself  throughout  the  course  and  left 
with  the  highest  honors  and  certificates.  He  at  once  began  his  professional  work  as  the 
teacher  of  a  cross-roads  log  schoolhouse  in  the  country,  but  was  soon  promoted  to  be  prin- 
cipal of  a  village  school  and  then  of  a  town  school ;  after  a  brief  period  in  a  high  school 
he  was  appointed  to  the  important  position  of  inspector  in  1874,  having  gone  through  all 
these  gradations  of  scholastic  work  in  the  marvellously  short  space  of  three  years.  He 
has  now  been  performing  the  duties  of  an  inspector  for  nearly  quarter  of  a  century,  and 
is  also  Lecturer  on  Botany  and  Zoology  in  the  Western  University  of  Ontario  at  Ix>ndon. 
He  was  one  of  the  editors  of  the  series  of  "  Royal  Canadian  Readers,"  and  in  1896  was 
appointed  a  member  of  the  first  Educational  Council  of  this  Province. 

Though  his  life  has  been  so  fully  devoted  to  educational  work,  Mr.  Dearness  has  yer 
found  time  for  the  practical  study  of  natural  science,  especially  of  mycology,  and  has 
applied  his  leisure  hours  to  the  formation  of  a  collection  of  fungi,  which  is  unsurpassed 
in  Canada,  containing  as  it  does  a  very  large  number  of  species  new  to  science.  For  many 
years  he  has  taken  a  warm  interest  in  the  Entomological  Society  of  Ontario  and  since 
1892  has  held  an  official  position  upon  its  Council  as  Director,  Vice- President  and  Presi- 
dent. His  addresses  when  filling  the  presidential  chair  have  been  published  in  these 
Annual  Reports  and  must  be  familiar  to  our  readers ;  they  treat  to  a  large  extent,  as 
might  naturally  be  expected,  of  the  educational  value  of  natural  history  and  the  methods 
by  which  the  study  of  insects  can  be  successfully  introduced  into  country  schools.  His 
scientific  writings,  however,  have  consisted  for  the  most  part  of  papers  read  before  the 
Microscopical  and  Botanical  Sections  of  the  Society  and  have  treated  of  toadstools  and 
mushrooms  rather  than  of  bugs  and  butterflies.  Being  of  the  same  age  as  Mr.  Harrington 
and  full  of  health  and  vigor,  we  may  form  similar  expectations  of  his  future  work  in  his 
chosen  fields  of  both  science  and  education.  C.J.S.B. 
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AN  ACT  TO  FURTHER  IMPROVE  THE  SAN  JOSE  SCALE  ACT. 

AuerUed  to  April  Ut,  1899. 

Her  Majesty,  by  and  with  the  advice  and  oonsent  of  the  Legislative  As- 
sembly of  the  Province  of  Ontario,  enacts  as  follows : 

1.  This  Act  may  be  cited  as  The  San  Jose  Scale  AmendmefU  Act. 

2.  Section  7  of  The  San  Jose  Scale  Act,  1898,  is  hereby  amended  by  ^^^"jj^*-^ 

■  «  « •  •■_       #11         •  «  •  ■  AIU6QCI0Q* 

adding  the  following  sub-section  : 

(a)  If,  in  the  case  of  an  orchard  or  collection  of  plants,  the  inspector  finds  ^^•5^!^'^ 
scale  on  plants  located  in  several  different  parts  of  the  ordiard  or  collection,  piant«. 
and  decides  that  it  is  advisable  in  the  public  interest  to  destroy  all  the  plants 
in  such  orchard  or  in  any  part  or  parts  thereof  and  so  reports  to  the  Minister, 
the  Minister  may  direct  that  an  examination  or  inspection  shall  be  made  by 
an  additional  inspector,  and  upon  their  advice  in  writing  he  may  direct  that 
all  the  plants  in  such  orchard  or  such  collection  of  plants  or  in  such  part  or 
parts  thereof  shall  be  destroyed  without  requiring  that  every  plant  in  the  said 
orchard  or  collection  shall  be  first  examined. 

3.  The  owner  or  proprietor  of  any  nursery  shall  not  send  out  or  permit  fj^^^^^be- 
any  plant  to  be  removed  from  his  nursery  without  the  same  being  first  f umi-  fore  leavlDg 
gated  by  hydrocyanic  acid  gas  in  accordance  with  regulations  prescribed  by  °u'^>7* 
order  of  the  Lieutenant-Go  vemor-in-CounciL 

4.  No  person  shall  sell  or  dispose  of  or  ofifer  for  sale  any  plant  obtained,  \^^  fumiga- 
taken,  or  sent  out  from  a  nursery  unless  the  said  plant  has  previously  been  tion prohibited 
fumigated  in  accordance  with  these  regulations. 

CI        1       * 

5.  In  case  the  inspector  finds  scale  in  any  nursery  and  so  reports  to  the  x^xa^nj^ 
Minister,  the  Minister  may  thereupon  inform,  by  writing;,  the  owner  or  pro-  stock  not  to 
prietor  or  manager  of  said  nursery  of  the  existence  of  scale  in  his  nursery,  and  ^J?°^?^^ 
the  owner  or  proprietor  or  manager  of  said  nursery  shall  not  thereafter  permit  of  Minister, 
any  plant  or  plants  to  be  removed  from  the  said  nursery  until  he  is  notified 

in  writing  from  the  Minister  that  the  inspector  has  reported  to  the  Minister 
that  it  is  safe  in  the  public  interest  to  permit  the  said  nursery  stock  to  be 
romoved  after  fumigation. 

6.  This  Act  and  The  San  Jose  Scah  Act,  1898,  shall  be  read  and  construed  ated  with  61 
as  one  Act.  V.  c.  33 

(For  the  San  Jose  Scale  Act,  1898,  see  Report  of  1897  ) 
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REGULATIONS  FOR  THE  FUMIGATION  OF  NURSERY  STOCK. 

Toronto,  April  7th,  1899. 

The  following  regulations  have  been  prescribed  by  Order  of  the  Lientenant-GoTernor 
in  Council  in  accordance  with  the  providonB  of  the  San  Jow  Scale  Amendment  Act,  passed 
April  Ist,  1899 : 

1.  Fumigation  must  be  carried  on  in  a  box,  room,  compartment,  or  house  suitable 
for  the  purpose,  which  must  b?  air-tight  and  capable  of  rapid  ventilation.  The  owner  oj 
proprietor  will  notify  the  Minister  as  soon  as  preparation  for  fumigation  is  complete.  The 
Minister  will  thereupon  order  an  inspection  of  the  fumigation  appliances.  No  fumigation 
under  the  Act  is  to  be  carried  on  until  such  inspection  has  been  made  and  a  satisfactory 
report  sent  to  the  Minister. 

2.  The  Inspector,  after  examining  and  measuring  the  box  or  house,  or  other  com- 
partment in  which  fumigation  is  to  be  carried  on,  will  prescribe  the  amounts  of  material 
to  be  used  for  every  fumigation,  and  the  instructions  as  to  the  same  must  be  carefully 
followed  out.  The  Inspector  may,  if  thought  advisable,  supply  the  material  for  each  fumi- 
gation in  weighed  packages. 

3.  The  fumigation  house  (which  shall  include  all  apparatus  or  appliances  used  in  the 
fumigation,  such  as  generators,  etc.)  is  to  be  subject  to  the  orders  of  the  Minister  on  the 
recommendation  of  the  Inspector.  Subject  to  the  approval  of  the  Inspector  the  fumigation 
house  may  be  on  other  lots  than  those  on  which  the  nursery  stock  are  growing. 

4.  The  fumigation  is  to  be  by  hydrocyanic  acid  gas  produced  according  to  the  instruc- 
tions of  the  Inspector  and  from  such  formulas  as  he  prescribes  for  the  purpose. 

5.  The  fumigation  is  to  be  continued  for  a  period  of  not  less  than  forty- five  minutes. 
After  the  expiration  of  this  time  or  longer,  and  when  fumigation  is  complete,  the  house 
is  to  be  thoroughly  ventilated  for  fifteen  minutes  at  least. 

6.  No  person  is  to  be  allowed  to  enter  the  fumigating  house  until  after  the  ventila- 
tion period  has  expired.  Entering  before  may  prove  injurious,  if  not  fatal,  as  the  gas  is 
a  deadly  poison. 

7.  The  fumigation  of  buds  and  scions  may  be  done  in  fumigation  boxes  of  not  less 
than  thirty  cubic  feet  capacity,  the  same  to  be  subject  to  inspection  and  approval. 

8.  Immediately  after  inspection  of  the  fumigation  house,  the  Inspector  will  report 
to  the  Minister,  and  the  Minister  or  the  Inspector  will  thereupon  give  permission  in 
writing  for  the  owner  or  proprietor  to  begin  fumigation. 

9.  The  owner  or  proprietor  of  every  nursery  will  attach  to  every  box  and  to  every 
package  of  nursery  stock  a  certificate  as  follows,  and  he  will  furnish  every  purchaser  who 
so  desires  a  copy  of  the  same. 


Cbrtifioate  of  Fumigation. 
This  is  to  certify  that  this  package  of  nursery  stock  consisting  of 


was  properly  fumigated  on  the day  of ,  1899,  in  accordance  with  the 

regulations  laid  down  by  the  Ontario  Minister  of  Agriculture  in  accordance  with  62nd 
Victoria,  chapter  35. 
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THIRTIETH  ANNUAL  REPORT 


OF    THB 


ENTOMOLOGICAL  SOCIETY   OF  ONTARIO 


1899. 


To  the  HonorahU  John  Dryden,  liiniater  of  Agriculture : 

Sib, — I  have  the  honor  to  present  herewith  the  thirtieth  annaal  report  of  the 
Entomological  Society  of  Ontaria 

The  thirty-sixth  annual  meeting  of  the  Society  was  held  in  the  Oity  of  London  on 
the  11th  and  12th  of  October,  1899,  when  the  officers  for  the  ensuing  year  were  elected 
and  the  necessary  business  of  the  Society  was  transacted.  The  report  contains  a  fol) 
account  of  an  important  conference  upon  the  San  Jose  Scale,  to  which  the  first  afternoon 
was  devoted,  the  audited  statement  of  the  Treasurer,  reports  of  the  various  branches, 
sections  and  officers  of  the  Society,  and  ot  the  papers  and  addresses  presented  during  the 
meeting. 

The  Society's  monthly  magazine,  the  Cwnadicm  EfUomologist,hMm  been  regularly  issued 
and  has  jubt  completed  its  thirty-first  volume.  It  continues  to  maintain  its  high  reputa- 
tion as  a  valuable  scientific  publication  and  to  attract  the  contributions  of  the  most 
eminent  Entomologists  of  the  day,  both  here  and  in  other  countries. 

I  have  the  honor  to  be.  Sir, 

Your  obedient  servant, 

CHARLES  J.  S.  BETHUNE, 
LoHDONy  Ontario.  Editor. 
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THE    ENTOMOLOGICAL    SOCIETY    OF    ONTARIO, 


ANNUAL  MEETING. 


The  thirty^sixth  annnal  meetmg  of  the  Eatomological  Society  of  Ontario  was  heM 
in  the  rooms  of  the  Society,  Wellington  Street,  London,  on  Wednesday  and  Thnrfday, 
October  11th  and  12th.  The  Council  met  on  Wednesday  at  11  a.m.  for  the  purpose  of 
preparing  ica  annual  report  and  transacting  the  ordinary  business  of  the  Society.  At  the 
request  of  the  President,  Mr.  Henry  H.  Lyman,  of  Montreal,  the  chair  was  occupied  by 
the  Rev.  Df.  Bethune,  of  Locdon  The  following  additional  members  were  also  present: 
Rev.  Dr.  Fyles,  South  Quebec;  Dr.  James  Fletcher,  Entomologist  and  Botanist,  and  Mr. 
Arthur  Gibson  Assistant  Entomologist,  Experimental  Farms,  Ottawa  ;  Professor  Loch- 
head,  Ontario  Agricultural  College,  Ouelph  ;  Messrs.  W.  E.  Saunders,  J.  A.  Balk  will, 
£.  W.  Bennie  and  J.  Alston  Moffat,  London.  Letters  ezpressiug  regret  at  their  inability 
to  attend  the  meeting  were  received  from  Mr.  W.  H.  Harrington,  Ottawa  ;  Mr.  J.  D. 
Evans,  Trenton ;  Mr.  G.  M.  Stewart,  Secretary  of  the  Toronto  Branch  ;  and  Mr.  Dwight 
Brainerd,  Montreal. 

The  President  brought  up  the  subject  of  members'  subscriptions  that  are  In  arrears 
and  gave  a  tabulated  statement  of  those  in  this  position.  After  some  discussion  a  by-law 
was  adopted  in  which  instructions  are  given  to  the  Secretary  for  dealing  with  all  such 
cases,  and  if  necessary,  discontinuing  the  sending  of  the  Magazine  and  Report. 

Dr.  Betfaune  drew  the  attention  of  the  Council  to  the  fact  that  the  membership  of 
the  Society  had  so  largely  increased  during  the  last  few  years  that  the  number  of  surplus 
copies  of  the  Canadian  EniomologUt  had  become  alarmingly  small.  He  presented  a  tender 
from  the  London  Printing  and  Lithographing  Company,  and  it  was  decided  to  increase  the 
monthly  issue  by  one  hundred  copies,  beginning  with  the  number  for  January,  1900. 

The  report  of  the  Council  was  then  prepared,  and  after  the  transaction  of  some  further 
details  of  business,  the  meeting  adjourned. 

CONFBBRNCB  ON  THB  SaN  JoSB  ScALB. 

The  Society  met  at  3  o'clock  on  Wednesday  afternoon,  October  11th,  for  the  purpose 
of  holding  a  conference  on  the  all-importanl  subject  of  San  Jose  Scale.  The  following 
members  were  present,  in  addition  to  those  already  mentioned :  Prof.  C.  0.  James,  Deputy 
Minister  of  Agriculture  for  Ontario,  Toronto ;  Inspector  G.  E.  Fisher,  Freeman,  Ont.  ; 
Prof.  F.  M.  Webster,  Wooeter,  Obio ;  Messrs.  J.  Deamess,  H.  Gould,  J.  Law,  J.  S. 
Pearoe,  W.  Percival,  H.  S.  Saunderp,  Spencer,  Dr.  W.  J.  Stevenson  and  others.  The 
chair  was  taken  by  the  President,  Mr.  Henry  H.  Lyman,  Montreal. 

Thb  Chaibman  :  I  have  much  pleasure  in  welcoming  you  to  this  36th  annual 
meeting  of  the  Entomological  Society  of  Ontario.  We  are  particularly  fortunate  this  year 
in  having  a  number  of  distinguished  entomologists  with  us.  We  had  hoped  to  have  the 
pleasure  of  welcoming  the  Hon.  Mr.  Dry  den,  Minister  of  Agriculture  for  Ontario,  but 
imfortunately  he  has  been  unable  to  attend,  but  he  has  sent  his  Deputy,  Prof.  James, 
whom  we  are  all  very  glad  to  see.  We  also  have  Prof.  Webster,  who  has  taken  the 
trouble  to  come  from  Wooster,  Ohio,  to  be  present,  as  well  as  Mr.  Fisher,  Inspector  of 
San  Joae  Scale  for  Ontario ;  Prof.  Lochhead,  of  the  Agricultural  College,  Guelph,  and 
others,  so  that  our  meeting  ought  to  be  a  particularly  important  and  useful  one,  but  as  I 
imfortunately  labor  under  the  infirmity  of  deafness,  I  will  call  upon  our  Vice-President, 
Rev.  Dr.  Fyles,  of  Quebec,  to  take  the  chair  and  preside  over  the  meeting. 
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Rrv.  Dr.  Ftlbs  :  I  am  very  sorry  that  our  worthy  chairman  is  afflicted  with  deaf- 
ness. I  am  very  sorry  on  my  own  acconnt  I  would  wish  to  express  the  very  great 
pleasure  I  feel  on  seeing  so  large  a  gathering  to-day,  and  I  may  say  a  gathering  of 
distinguished  men.  We  have  a  very  important  subject  to  consider — that  of  the  Sui 
Jose  Scale  ineect,  which  is  doing  so  much  damage  in  the  United  States  and  in  Canada. 

I  am  happy  to  say  we  have  an  authority  on  this  destructive  insect  in  Prof.  Webst^, 
from  Ohio,  who  will  tell  us  about  the  pest  and  his  experience  in  connection  with  it.  We 
have  also  our  own  Dominion  Entomologist,  Prof.  Fletcher,  who  has  given  much  attention 
to  the  scale,  and  I  trust  we  shall  all  benefit  by  the  opinions  that  these  gentlemen  can 
give  us.  There  are  others  who  will  be  able  to  speak  upon  the  subject  under  considera- 
tion, and  I  will  now  in  the  first  place  call  upon  Mr.  Deamess  to  commence  the  disousaion 
on  this  interesting  subject. 

Mr  Dbarness  :  Mr.  President  and  gentlemen.  Yesterday  evening  I  was  asked  to 
open  the  discussion  on  the  San  Jose  Scale  insect.  I  was  aware  that  my  name  was  on  the 
programme,  but  I  did  not  expect  to  have  the  honor  of  opening  the  disoussion.  I  have 
hastily  jotted  down  some  notes  by  way  of  introduction. 

Nineteen  years  ago  Prof.  Oomstock  published  descriptions  of  a  number  of  Ooocids  in 
the  Crenus  Aspidiotus,  one  of  which  he  very  appropriately  named  A,  pemieiostu.  The 
first  American  home  of  this  scale  is  supposed  to  have  been  in  the  San  Jose  Yalley,  Cali- 
fornia, and  hence  the  popular  name  of  the  species.  No  one  knows  how  long  it  had  inhab- 
ited the  fruit  trees  in  that  district  before  Prof.  Comstock  labelled  it.  One  doubtful 
theory  is  that  it  had  been  introduced  ten  years  before  that  time  from  Chili.  It  is  pretty 
well  settled  that  it  is  now  about  thirty  years  since  its  effects  on  deciduous  fruit  trees 
were  first  observed  in  California.  Singularly  enough  according  to  Prof.  Com<«tock'8  infor- 
mation the  peach  and  apricot  were  exempt  from  its  attacks.  In  Canada  and  the  United 
States,  if  it  thrives  particularly  well  on  any  kind  of  tree,  it  is  on  the  peach.  Earnest 
efforts  have  been  made  to  fix  the  date  of  its  introduction  to^  the  Eastern  United  States. 
It  seems  established  that  the  first  extensive  distribution  of  it  was  by  the  OAlifomian 
nursery  stock  sent  out  by  two  firms  in  New  Jersey  twelve  years  ago. 

This  summer  an  unsuccessful  attempt  was  made  to  fix  the  date  uf  its  importation  to 
Ontario.  It  may  be  that  some  of  that  1887  New  Jf^rsey  stock  found  its  way  here.  A 
trustworthy  and  observant  fruit  grower,  Mr.  John  Yanhom,  of  Chatham,  teetified  this 
summer  that  he  detected  this  scale  in  his  orchard  six  years  ago,  the  sugd^eetion  to  look 
for  it  having  come  from  a  New  Jersey  nursery  firm — the  Parry  Brothers — with  whom  he 
had  had  dealings.  It  is  not  out  of  die  range  of  probability  that  it  was  introduced  into 
the  southwestern  part  of  Kent  county  ten  or  twelve  years  ago. 

From  the  scientific  point  of  view  the  Coccidae  are  an  interesting  and  attractive  fismily 
of  insects.  It  is  also  a  large  family.  Although  it  cannot  be  said  to  be  well  worked  up. 
Prof.  Cockerell's  check-list  published  three  years  ago  gives  770  species,  to  which  his  sup- 
plementary list,  published  t^is  year,  adds  322  species.  More  than  a  third  of  these  addi- 
tions are  in  the  section  Dicupinae^  to  which  the  San  Jose  Scale  belongs. 

Some  of  these  may  yet,  i%hen  they  go  abroad,  rival  the  San  Jose  in  destrnctiveness. 
Several  of  them  are  capable,  and  guilty  too,  of  killing  the  plant  upon  which  they  feed, 
but  at  present  and  for  the  put  five  years  the  San  Jose  overshadows  all  its  relations  in 
economic  interest  on  account  of  its  destrnctiveness.  The  sagacious  Comstock  nineteen 
years  ago  declared  it  as  his  belief  that  it  is  the  most  pernicious  scale  insect  in  the 
oountry. 

What  makes  it  so  pernicious  ?  Several  other  species  are  as  strongly  armored.  Its 
larvae  are  longer  exposed  than  many  others.  It  does  not  seem  to  set  up  a  morbid  oon- 
dition  of  the  tissue  of  the  plant  on  which  it  feeds ;  like  its  congeners,  it  simply  sucks  the 
sap  of  its  host.  (It  is  true  that  its  presence  it  characterized  in  some  kinds  of  wood  by  a 
reddening  of  the  subcuticular  and  cambium  layers,  but  there  is  no  distortion  of  the  tissue 
as  in  the  case  of  tissue  affected  by  black-knot.)  A  gravid  female  does  not  contain  nearly 
so  many  ova  as  a  Mytilatpia.     Am  a  rule  an  insect  that  winters  in  the  egg  state,  as  the 
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oyster-  shell  bark-loose  does,  is  safer  than  one  that  hibernates.     What  tben  gives  the  San 
Joee  Scale  its  pre-eminence  among  its  brethren  as  a  plant  destroyer  ? 

First,  it  is  the  difference  between  addition  and  maltiplication.  A  single  brood  of  600 
is  left  far  behind  by  a  three  or  four-generation  mnltiplication  of  even  50  or  60  In 
Ontario  the  over-wintered  San  Jose  females  begin  bringing  forth  their  young  about  the 
20th  of  June.  If  by  the  15th  of  July  each  of  these  over-wintered  ones  has  produced  30 
females,  these  are  by  the  the  latter  part  of  August  ready  to  produce  say  50  each  (the 
later  mid-summer  brooda  are  said  to  number  200  to  300  females  from  each  mother) 
giving  a  total  of  1,500,  and  each  of  these  1,500  by  the  early  part  cf  October  is  multiply- 
ing  by  50,  totalling  for  che  single  season,  in  Ontario,  a  progeny  of  75,000  females  from 
each  individual  female  that  survived  the  winter. 

It  is  probable  with  us  that  there  are  three  full  generations  in  a  year.  The  possible 
ratio  of  multiplication  is  probably  nearer  100  than  50.  (It  is  said  to  be  between  20^ 
and  300  in  the  latitude  of  Washington).  A  ratio  of  100  for  three  generations  would 
give  a  total  of  a  million.  On  trees  in  certain  c  auditions  and  of  varieties  that  have  resistant 
bark,  probably  only  a  small  proportion  effect  a  connection  with  the  sap  channels  neces- 
sary for  them  to  complete  their  life  cycle.  There  is  pretty  good  evidence  that  a  suscept* 
ible  joung  tree  may  be  overrun  and  literally  sucked  to  death  in  three  years.  On  the 
other  hand,  the  increase  of  the  insect  on  trees  of  a  susceptible  kind  has  in  some  cases 
been  very  slow.  Mr.  Honner,  Amherstburg,  testified  that  on  a  young  peach  tree  in  his 
orchard  the  scale  had  been  most  certainly  established  three  years  and  yet  in  that  time  it 
had  spread  over  but  a  small  part  of  the  tree. 

Secondly,  the  comparative  activity  of  the  larvae  and  their  plumpness  at  birth 
enables  them  to  scurry  around  a  considerable  distance  and  to  subsist  a  relatively  long 
time  before  they  perish  for  lack  of  food. 

Third,  its  lack  of  fastidiousness  in  the  flavor  of  its  nourishment.  Trees,  shrubs, 
herbs,  foliage,  fruit  and  roots  are  neither  common  nor  unclean  to  it.  Mr.  John  Gordon, 
of  Ouilds,  whose  story  of  his  efforts  to  save  his  orchard  from  the  officers  of  the  law,  was 
truly  pathetic,  has  spent  time  and  effort  without  stint  in  studying  and  experimenting 
upon  the  insects  in  his  neighbors'  orchards  since  bis  own  was  burned.  He  showed  Mr. 
J.  H.  Smith,  B.A.,  and  me,  examples  of  the  settlement  of  the  insect  and  the  secreticn  of 
its  scale  on  fruit  of  watermelon,  root  of  carrot,  fruit  of  squash,  leaves  of  poison  ivy, 
garden  phlox,  high* brush  cranberry,  and  heme rocallis.  Besides  some  of  the  above  he  Had 
artificially  inoculated  mulberry,  basswood,  blue  beech,  red  beech,  ironwood  and  elm.  Wo 
found  on  September  fourth  and  fifth,  breeding  females  on  hemp,  pitchforks,  rhubarb, 
burdock,  horse-radish,  erect  door  weed,  oriental  polygonum,  hedge  mustard,  turtle- head, 
nettle,  touch-me-not,  potato,'  white  ash,  willow,  nine-bark,  rose,  elm,  basswood,  currants 

The  almost  continuous  running  of  the  larvae,  owing  to  the  fact  that  they  are  pro- 
duced singly  over  a  period  of  several  days,  offers  the  means  of  their  distribution  by  nest- 
ing birds,  strong  winds,  horses  and  workmen  engaged  in  the  orchard,  and  fruit  har- 
vesters. 

The  desirability,  nay  the  nefcessity,  of  checking,  eradicating  or  controlling  an  insect 
so  fecund,  so  omnivorous  and  so  destructive  as  the  San  Jose  Scale  is  at  once  impressed 
by  a  knowledge  of  its  habits  and  capabilities.  The  usual  restriction  of  animal  life  to  its 
peculiar  faunal  zone  makes  some  biologists  hope  that  in  our  latitude  this  insect,  even  if 
let  alone,  could  not  become  so  destructive  as  in  the  latitude  of  Maryland.  The  extreme 
severity  of  the  winter  of  1899  proves  that  prolonged  zero  temperature,  while  it  may 
weaken  and  check  it,  will  not  eradicate  it.  Its  allies  on  our  fruit  trees  are  usually  held 
in  check  by  parasitic  insects.  In  the  trip  just  referred  to,  Mr,  J.  H.  Smith  and  I  were 
shown  two  trees  the  worst  infested  I  ever  saw  with  ChionaspU,  Here  and  there  were 
groups  of  the  spinulous  sloughs  of  Chilocarus.  The  owner  informed  us  that  there  had 
been  a  great  many  more  of  those,  but  he  had  brushed  them  off  and  killed  them.  As 
frequently  happens  in  insect  fighting,  he  was  spending  his  <  fforts  in  killing  his  allies. 
In  one  sample  of  Putnam's  scale  that  I  found  on  hickory,  nearly  every  shield  was  perfor- 
ated and  its  contents  devoured  by  some  insect.  m 
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I  have  not  seen  anything  like  this  degree  of  havoc  by  parasites  among  the  San  Jose 
scale,  }  et  it  doubtless  has  its  foes  among  both  insects  and  fuDgi.  Prof.  Forbes,  State 
Entomologist  of  Illinois,  reports  in  Bnlletin  No.  56,  that  he  has  discovered  in  Sphaero- 
stUhe  coccophila^  Tui,  found  by  Prof  Rolfs  on  the  oak  scale  in  Florida,  an  efficient  fungous 
disease  for  the  San  Jose  species.  Most  of  the  bulletins  report  that  a  little  ooccinelid 
beetle,  Pentilia  mesiUa,  preys  actively  on  the  San  Jose  Scale,  and  also  that  in  some  local- 
ities the  twice  stabbed  lady-bird,  Chilocorus  bivulnerua  has  literally  cleared  the  tree  of  the 
scale.  Certain  species  of  mites  also  prey  upon  it.  On  specimens  collected  in  South 
Kent,  I  found  a  mite  apparently  feeding  on  the  scale  which  Mr.  Marlatt  pronouncea  a 
species  of  Rhyncholophus  and  another  much  more  common  not  yet  determined.'^ 

Mr.  John  Gordon,  above  cited,  has  been  experimenting  with  the  application  of  hot 
steam  and  a  small  proportion  of  coal  oil.  He  is  making  use  of  one  of  his  neighbor's 
trees  that  was  nearly  killed  with  the  scale  as  an  example  of  this  method  of  treatment. 
(Specimen  cuttings  from  this  tree  were  exhibited.  Branches  cut  ofi  before  the  treatment 
still  had  numerous  young  scale  larvae  running  over  them ;  while  upon  cuttings  taken 
from  the  treated  branches  no  surely  living  scale  could  be  found.)  Mr.  Thonger  assured 
me  that  Dr.  Fletcher  had  reported  97  per  cent,  of  the  scale  deid  on  the  samples  taken 
from  the  trees  he  had  treated  with  a  mechanical  mixture  of  coal  oil  and  water.  The 
machine  mixes  the  oil  and  water  in  definite  proportions  at  the  nozzles  and  projects  the 
mixture  as  an  "  atomized  "  spray.  Mr.  Thonger  seems  to  have  confidence  that  if  he  had 
been  allowed  to  repeat  his  spraying  with  the  coal-oil  mixture  he  could  have  eradicated 
the  scale  from  his  orchard. 

Up  to  the  present  time  Ihe  most  successful  and  satisfactory  method  of  remedial 
treatment  is  the  fish-oil  and  potash  soap  solution.  This  is  a  soft-soap  made  with  a  special 
fish -oil  and  strong  caustic  potash,  dissolved  in  water  in  the  proportion  of  two  pounds  to 
the  gallon.  Accounts  of  the  demonstration  of  the  success  of  this  kind  of  treatment  on  a 
Iflkrge  scale  as  made  at  Catawba  Island,  Ohio,  under  the  direction  of  Prof.  F.  M.  Webster 
and  Mr.  Willis  H.  Owen  have  been  published  and  extensively  circulated. 

As  Prof.  Webster  is  here  to-day  I  will  leave  it  to  him  to  describe  the  treatment  and 
its  results.  The  potash  soap  treatment  was  found  to  affect  the  trees  so  favorably  there 
that  growers  who  had  not  the  scale  in  their  orchards  have  used  it  generouslf.  Mr.  Owen 
said  that  over  17  tons  were  used  last  winter  on  an  area  considerably  less  than  1,000 
acres.  Mr.  J.  W.  Gamble,  President  of  the  Ottawa,  Ohio,  Horticultural  Society,  for  his 
annual  address,  read  a  paper  entitled  **  The  San  Jose  Scale  as  a  Blessing  in  Disguise." 
His  argument  was  that  the  scale  had  indirectly  led  the  growers  to  discover  the  value  of 
the  soap  as  a  general  cleaner-up  8knd  fertilizer  of  their  trees,  and  on  peach-trees  it  had 
checked  the  destructive  leaf  curL 

When  the  scale  was  first  discovered  in  Ontario,  the  people  thought  it  was  confined 
to  two  or  three  situations  and  within  narrow  limits  at  these  places.  Had  that  been  the 
oaEe  no  wiser  course  could  be  taken  than  to  cut  down  and  burn  the  trees  It  soon  became 
evident  that  it  was  much  more  widely  established  than  at  first  suspected.  The  axe  and 
fire  is  a  primitive  method  of  treatment  for  insects.  Here  is  one  th%t  lives  on  the  surf  Aoe 
and  has  not  the  power,  save  in  a  restricted  degree  for  a  short  period,  of  moving  its  posi- 
tion. Surely  science  will  not  remain  helpless  and  useless  to  kill  that  exposed  insect  and 
save  the  valuable  tree  upon  which  it  feeds.  In  several  instances  more  money  has  been 
spent  in  going  over  a  tree  with  lenses  to  discover  whether  the  scale  was  on  it  than  it 
would  have  cost  to  spray  it  thoroughly.  Drenching  with  the  spraying  machine  will  reach 
the  parts  that  the  lens  will  miss.  The  axe  and  fire  method  is  dependent  on  the  discovery  of 
the  insect  and  discovery  is  not  always  possible.  Several  other  species  of  scale  are  liable 
to  be  mistaken  for  the  San  Jose  one.  By  the  fire  method  mistakes  are  irremediable  ;  by 
the  spraying  method  no  harm  omes  to  the  tree  though  it  be  drenched  with  soap  suds 
for  harboring  one  of  the  native  species  of  scale. 

*  Reapccting  the  last.  Dr.  Howard  wrote  on  the  2drd  Oct.,  *'  I  have  to  iDform  you  that  your  scale  mite 
has  been  examined  by  Mr.  Banks,  and  he  identifies  it,  with  some  little  doubt,  as  ffemitareoplet  eoccitugui, 
Liign.  If  not  this  ppecies  it  is  a  closely  allied  one  and  belongs  to  the  family  Canestrinidse.  The  species  is 
the  only  one  known  in  the  ffenus,  and  is  a  parasite  of  Coccidee,  having  beien  found  in  this  country  on  the 
oyster-shell  bark-louse,  and  in  Europe  on  other  scale  insects. 
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Thb  Chairmait  :  I  am  Bore  I  voice  the  feelings  of  the  meeting  when  I  say  we  are  very 
much  obliged  to  Mr.  Dearness  for  his  carefully  prepared  and  interesting  notes.  This 
Scale  Insect  is  a  most  disobliging  insect  I  think  with  sach  a  choice  of  fruit  trees  it 
ahould  leave  other  trees  alone. 

Mr.  Fishrb  :  What  progress  did  this  scale  appear  to  be  making  on  those  treesi 
other  than  fruit  trees,  which  had  been  artifically  inoculated  ? 

Mb.  Dbarness  :  Those  that  had  been  artifically  inoculated  had  not  had  time  to 
mature  when  I  saw  them.  They  were  only  in  the  stage  of  brown  and  yellowish  round 
scales. 

Mb.  Fishrr  :  Have  you  ever  found  scales  on  trees  that  had  not  been  inoculated 
that  appeared  to  be  doing  well  ? 

Mb.  Dbabnbss  :     On  the  Spiraea  we  found  it  doing  well. 

Mb,  Fisher  :     Is  that  a  forest  tree  1 

Mr  Dbarness  :  That  is  a  shrub  ;  and  we'^fouud  itigrowing  on  the  elm  and  bass- 
wood  but  not  doing  so  well  as  on  the  fruit  tree. 

Mr.  Fishkr  :  In  this  connection  I  understood  there  was  a  feeling  that  the  Scale 
would  flourish  on  the  shade  trees  in  the  city  of  St.  Catharines,  and  we  made  a  very  care- 
ful examination  of  the  shade  trees  last  year.  We  spent  quite  a  number  of  afternoons 
inspecting  the  trees,  with  the  result  that  we  could  not  find  any  trace  of  the  San  Jose 
Scale  on  these  trees  notwithstanding  that  the  neighbouring  gardens  were  very  badly  in- 
festeJ.  This  year  I  thought  it  only  fair  there  should  be  a  further  examination  made  as 
we  found  the  Scale  spreading  Co  much  more  distant  points,  and  yesterday  we  made  a 
careful  examination  of  Rodman  Street  and  Geneva  Street,  with  the  result  that  we  found 
no  SzB\e  whatever  on  any  of  the  hardwood  trees.  The  trees  along  these  streets  are  hard 
maple  and  soft  maple  and  elm  and  horse-chestnut. 

Thb  Chairman  :    That  would  seem  to  say  that  the  insect  preferred  fruit  trees. 

Dr.  Flbtcher  :  Are  there  any  fruit  trees  infested  by  the  Scale  growing  in  the 
neighborhood  of  these  trees  ? 

Mr.  Fishbr  :     There  are  currant  bushes  that  are  rotten  with  the  Scale. 

Mr.  Dbarness  :  In  reference  to  that  allow  me  to  point  out  that  Prof.  Comstock 
speaks  of  peach  being  excepted  and  apricot  being  excepted  and  certain  kinds  of  cherry 
trees  being  exempt  We  found  elm  and  maple  surrounded  by  badly  infested  trees 
exempt.  These  infested  trees  have  baen  infested  by  wind,  or  men  working  among  themi 
or  by  the  harvesters.  The  ins3ct  cannot  make  its  connection  on  the  trunk  of  a  tree  like 
the  hard  maple,  but  if  these  insects  were  brought  by  these  agencies  and  put  up  on  the 
top  of  a  forest  tree,  I  cannot  see  why  they  would  not  grow  there. 

Because  a  fruit  tree  is  exempt  while  others  surrounding  it  are  affected  does  not  prove 
that  the  scale  won't  live  on  it.  Yon  will  find  in  an  orchard  three  or  four  trees  badly  in- 
fested and  other  traes  that  you  cannot  see  any  on  right  in  the  immediate  vicinity.  Here 
is  a  branch  of  a  willow  that  is  badly  infested  and  the  whole  tree  was  infested  throughout. 

Dr.  Fletcher  :  There  is  no  question  about  its  attacking  the  elm.  It  is  one  of 
the  characteristics  of  the  Ooccidae  that  you  will  find  a  single  tree  very  badly  infested,  and 
then  touching  that  tree  will  be  others  perfectly  exempt.  That  simply  shows  that  a  tree 
in  a  weakened  state  is  more  apt  to  be  attacked  than  in  a  vigorous  state. 

Mr.  Fisher  :    I  never  found  elm  infested. 

Mr.  Dearness  :     Here  is  an  elm  that  is  infested  (shelving  a  specimen). 

Dr.  Fletcher  :  Of  course  it  is  a  new  importation  into  Oitnada,  and  it  is  more  likely 
to  attack  the  same  kind  of  trees  that  it  has  been  feeding  on,  but  at  the  same' time  we  can- 
not argue  that  it  will  not  work  on  other  trees.  In  the  first  year  of  the  introduction  of 
the  San  Jose  Scale  into  the  Niagara  district  we  could  not  find  it  on  peach  trees;  it  was 
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on  peftr  and  plum  only  ;  bat  the  aeoond  year  it  was  all  through  the  peaches.  In  Kings- 
ville  likewise  it  was  on  pears  and  plums  first,  and  the  next  year  we  found  it  on  the 
peaches. 

What  is  the  object  of  this  discussion :  is  it  not  to  bring  out  the  known  state  of 
afihirs  in  Canada  in  connection  with  this  insect,  its  distribution,  abundance,  etc.  1 

Thb  Chairman  :     Tes,  and  then  what  can  be  done  to  remedy  that  state  of  things. 

Professor  Webster,  Wooster,  Ohio :  J  really  do  not  know  whether  or  noti  I  oaik 
tell  you  anything  new  that  will  help  you  in  your  troubles.  I  have  had  experience 
enough  with  the  San  Jofi^  Scale,  goodness  knows,  but  there  are  a  lot  of  things  yet  to 
learn  that  I  do  not  understand,  and  I  should  like  to  have  it  understood  that  I  am  not 
going  to  explain  all  San  Jos^  Scale  puzzles.  I  have  a  whole  note  book  full  of  them  that  I 
cannot  yet  explain.  Tou  speak  of  the  introduction  of  the  San  Jo(^  Scale  into  Canada, 
but  in  another  paper  I  will  give  you,  I  think  that  I  can  show  you  that  it  is  not  abao- 
lutely  necessary  to  trace  all  introductions  back  to  the  two  New  Jersey  nurseries.  We 
had  a  nursery  in  Ohio  of  which  I  have  never  been  able  to  find  sufficient  proof  to  convinco 
me  that  there  was  not  an  introduction  into  that  nursery  before  it  could  have  been  gotten 
from  New  Jersey.  I  cannot  understand  how  the  premises  could  be  so  thoroughly 
infested  since  that  time.  I  have  no  proof  of  course  but  it  has  been  a  marvel  to  me  and 
I  do  not  yet  understand  it.  I  think  I  can  give  you  some  information  at  least  that  will 
point  to  a  possible  introduction  in  the  east,  independent  of  these  two  nurseries.  In 
regard  to  the  scale  becoming  established  I  will  give  you  an  illustration  of  a  puzzle  that 
came  up.  I  wanted  to  get  them  into  the  insect ary  so  tbat  we  could  watch  them  closely. 
I  planted  some  fruit  trees  in  the  insectary,  not  wishing  to  place  the  scale  on  those  out- 
side. I  tried  for  two  years  to  get  the  scale  started  in  the  insectary  on  those  fruit  trees, 
and  it  was  only  after  two  years  that  I  succeeded.  Three  times  I  got  limbs  from  infested 
trees  outside,  brought  them  in,  tied  them  to  the  trees  but  we  could  not  get  one  of  those 
rascals  to  get  off  the  old  original  limb  and  settle  down  where  any  sensible  insect  would. 
Another  instance  :  I  know  of  a  row  of  peach  trees  where  the  pits  were  said  to  have  been 
planted  where  the  trees  were  growing,  and  about  two  and  a  half  feet  upward  from  the 
surface  of  the  ground  the  trunks  were  totally  crusted  with  scale.  Afcer  a  half  hour'a 
search  I  could  not  find  a  single  scale  on  the  limbs,  and  an  apple  whose  limbs  intermingl- 
ed with  those  of  the  peach  had  no  scales  on  it  whatever.  There  were  no  infested  trees 
near  by. 

As  to  natural  enemies  I  have  not  found  any  in  Ohio  that  give  any  hope  what 
ever  of  any  immediate  relief.  I  suppose  that  in  the  course  of  years  our  native  insects 
will  prey  upon  it  but  they  have  yet  to  cultivate  an  appetite  for  it,  just  as  we  do  for  our 
oysters.  I  noticed  the  little  black  PentUla  very  abundant  in  the  orchards  of  northern 
Ohio  last  fall,  but  this  spring  I  found  that  they  had  evidently  been  killed  off  by  the 
winter  just  about  in  proportion  as  the  scale  was  destroyed,  so  that  the  problem  is  in  pre- 
cisely the  same  position  that  it  was  before.  This  year  there  are  not  more  than  half  as 
many  of  the  natural  enemies  as  there  were  last  year.  Speaking  of  the  elm,  if  is  is  not 
burnt  I  can  send  you  a  section  of  an  elm  tree  that  is  as  badly  infested  as  any  fruit  tree  I 
ever  saw,  but  I  have  not  generally  found  it  as  abundant  on  the  elm  as  on  the  fruit  trees. 

Mr.  Fisher  :  Do  you  find  it  often  on  the  elm  f 

Professor  Webster  :  I  have  found  it  bad  in  the  nurseries  and  have  found  it  in  a 
small  orchard  growing  up  in  the  midst  of  the  woods,  where  the  young  elm  shoots  were 
growing  up  from  the  old  roots,  these  shoots  being  pretty  badly  infested  with  it  Where- 
ever  I  have  found  elms  intermingled  with  infested  fruit  trees,  I  have  found  the  elm  more 
or  less  infected  but  not  always  as  badly.  The  first  experience  I  had  with  the  scale  was 
in  December  1894,  when  it  was  sent  me  from  an  orchard  in  southern  Ohio,  and  the  trees 
were  very  easily  traced  back  to  the  nursery  where  they  were  grown.  The  first  infested  trees 
sent  out  from  that  nursery  were  not  peach,  because  the  peach  stock  was  grown  in  another 
part  of  the  premises  and  they  were  not  infested,  the  points  of  infestation  being  near 
where  the  apple,  plum  and  pear  stock  were  giown,  but  since  that  we  found  it  upon  the 
peach.     I  did  not  know  what  was  best  to  do  at  the  time  and  the  owner  was  in  a  desper- 
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ate  state  of  mind  and  asked  me  if  he  coald  pat  kerosene  on  the  trees.  1  told  him  he  might 
if  he  wanted  to  but  I  thought  he  would  kill  the  scale  and  presumed  he  would  kill  the 
trees  also.  He  used  kerosene  thoroughly  and,  fearing  that  he  had  not  been  thorough 
enough,  he  used  it  a  second  time  and  I  told  him  he  had  probably  fixed  the  scale  and  his 
orchurd  too.  I  was  surprised  on  learning  that  he  had  not  killed  his  orchard,  and  the 
fact  gave  me  hope  that  we  might  expect  something  from  the  application  of  pure  kerosene. 
Some  other  experiments  were  made  that  did  not  turn  out  as  favorably,  as  we  killed  the 
trees  and  sinoe  that  I  have  been  wondering  why  it  would  work  satisfactorily  one  time 
and  the  opposite  way  at  another.  My  assistant  has  applied  kerosene  to  the  same  kind  of 
trees,  using  the  same  brand  of  kerosene,  and  in  one  case  it  caused  no  injury  and  in  the 
other  case  it  killed  the  trees. 

Thb  Ohairman  :  Did  he  kill  the  insects  in  both  cases  ] 

Pbofbssob  Webstbb  :  Yes,  he  killed  those  that  he  reached.  In  some  cases  there 
would  be  individuals  that  were  behind  a  bud,  or  behind  some  loose  bark  where  he  could 
not  reach  them,  and  I  should  not  expect  that  a  single  application  of  anything,  except  fire, 
would  kill  every  insect  on  a  tree.  Latei,  while  dealing  with  the  Catawba  Island  out- 
break, we  heard  considerable  about  whale  oil  soap,  and  we  used  both  kerosene  and  whaJe 
oil  soap.  The  fruit  commissioners  got  together  and  divided  the  trees  into  three  grades. 
The  first,  comprising  such  as  seemed  to  be  too  far  gone  to  do  anything  with  whatever, 
were  cut  down  and  burned.  Then  there  were  quite  a  number  where  it  seemed  as  though, 
if  we  could  destroy  the  scale  at  once,  there  might  perhaps  be  a  chance  to  save  them, 
and  I  told  these  people  that  I  would  not  be  responsible  for  the  results,  but  they  might 
tiy  kerosene :  if  there  was  any  benefit  to  be  gained  they  would  get  it,  and  that  they 
could  not  do  any  more  than  destroy  the  trees  and  these  would  have  to  be  destroyed  any- 
way. In  some  cases  the  kerosene  resulted  fatally  and,  of  coarse,  that  added  to  the  number 
of  trees  that  were  destroyed.  The  o:her  grade  were  such  as  were  not  so  badly  inlested 
but  what  it  seemed  they  might  be  saved,  and  on  these  they  used  whale  oil  soap. 

Now,  they  have  not  exterminated  the  San  Jos^  Scale  on  Oatawba  Island  by  any 
means.  They  have  in  this  way  simply  got  it  under  control  by  the  use  of  whale  oil 
soap.  If  the  people  persist  in  a  proper  way  I  think  it  can  be  exterminated.  As  it  is 
they  have  simply  reduced  the  pest  to  a  point  where  they  can  control  it ;  but  just  as  Eure  as 
they  give  that  over  for  a  single  year  it  will  come  to  the  front,  and  I  Uiink  if  they  were 
to  allow  their  premises  to  go  two  or  three  years  there  would  be  a  great  many  trees  that 
wonld  not  be  worth  saving. 

Pbof.  Jambs  :  Has  the  fact  of  its  being  an  island  helped  very  much  f 

Pbof.  Wbbstbb  :  1  do  not  think  so.  The  place  is  called  an  island  by  courtesy.  It 
is  only  separated  from  the  mainland  by  a  swamp.  There  is  really  no  bed  of  water 
between  the  island  and  the  mainland.  I  do  not  think  that  has  any  effect  at  alL  I  do 
not  see  why  they  should  have  better  results  there  than  any  place  else  if  the  same  means 
were  used.  We  have  no  law  in  Ohio  that  is  good  for  anything.  We  have  a  law,  relative 
to  the  suppression  of  peach  yellow  and  black  knot,  and  our  Legislators  thought  it  would 
be  better  to  patch  up  the  old  law,  and  sandwich  in  a  paragraph  relating  to  the  San  Jose 
Scale,  than  it  would  be  to  make  an  entirely  new  one,  and  the  consequence  is  we  have  a 
patched  up  law  that  is  worthless,  because  no  one  understands  or  dares  to  attempt  to 
enforce  it. 

All  that  has  been  done  since  1894  has  been  by  persuasion  on  my  part,  the  only 
authority  I  have  being  that  of  referee.  If  there  is  a  question  between  the  Fruit  Oommis- 
rioners  and  the  owners  of  an  orchard,  it  has  to  come  to  me,  and  as  my  decision  is  final, 
there  do  not  very  many  of  these  questions  come  before  me.  That  is  the  reason  why  they 
had  such  good  results  out  at  Catawba  Island.  Mr.  Owen  was  sharp  enough  to  throw  the 
whole  responsibility  on  me,  and  he  would  tell  these  people  that  my  decision  was  final  and 
that  would  settle  it.  What  has  been  done  there,  has  been  done  by  the  persistent  use  of 
fire  and  whale  oil  soap,  and  appealing  to  the  people  to  do  the  same  thing  and  at  the  propter 
time.  There  is  as  much  in  that,  or  more  than  in  anything  else.  It  is  not  so  much  what 
the  scale  will  do  as  we  know  that  pretty  well,  but  what  the  people  will  do  with  the  scale. 
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I  bf lieve  it  can  be  exterminated,  but  it  will  take  a  great  many  years,  and  the  control  of 
treatment  must  be  in  the  hands  of  some  one  man,  and  that  man  must  not  have  a  great 
many  neighbors. 

Prof.  Jambs  :  What  would  you  have  that  man  do  ? 

Prof.  Webster  :  I  would  put  the  whole  matter  of  treatment  and  everything  con- 
nected with  it  into  his  hands.  If  in  some  caces  he  saw  fit  to  let  the  owner  do  the  work, 
well  and  good,  but  he  and  not  the  owner  should  be  held  responsible  to  the  Government. 

The  Ohaibman  :  I  suppose  you  mean  he  would  have  to  be  protected  from  his 
neighbors. 

Professor  Wvsbster  :  I  guess  if  you  would  give  him  authority  enough  he  would 
protect  himself.  If  people  come  to  learn  that  he  can  do  the  work  better  and  cheaper 
than  they  can,  there  will  be  no  trouble. 

Prof  James  :  You  would  not  leave  the  treatment  to  the  owners  t 

Professor  Webster  :  I  would  leave  no  treatment  to  anybody  except  the  one  person 
whom  you  make  responsible  to  your  Minister  for  its  being  done  properly,  at  the  proper 
time,  and  if  it  is  not,  hold  him  alone  responsible  for  it.  If  you  put  this  work  in  the  hands 
of  the  public  you  will  get  nothing  done,  even  among  very  intelligent  people  We  had  an 
experience  of  that  last  week  in  fumigating  nursery  stock.  A  nurseryman  wanted  me  to 
let  my  assistant  go  down  and  fumigate  his  stock.  I  told  him  if  they  would  get  every- 
thing ready,  so  that  my  assistant  could  get  on  with  the  work  just  as  soon  as  he  reached 
his  destination,  and  go  away  jast  as  soon  as  the  work  was  done,  I  would  let  him  go.  He 
went  down  there,  and  he  said  they  had  a  fumigating  house  that  he  could  drive  cats 
through.  It  was  not  at  all  adapted  to  the  use  for  which  it  was  intended  and  he  compelled 
them  to  line  it,  and  then  they  declared  that  it  was  absolutely  tight,  but  after  he  started 
work  and  went  outeide  he  said  the  odor  of  the  gas  was  very  strong  and  they  had  to  line  it 
again.  That  shows  how  far  you  can  trust  people  who  are  supposed  to  be  rather  above  the 
average  farmer  and  fruit-grower  in  intelligence.  You  must  have  some  one  person  who 
dots  understand  and  make  him  responsible,  and  then  see  thai  every  man  has  the  proper 
measures  and  that  they  are  applied  in  the  proper  way  and  at  the  proper  time. 

Prof.  James  :  Have  you  any  regulation  whereby  you  can  decide  whether  a  tree 
ought  to  be  taken  out  or  fumigated  ? 

Professor  Webster  :  No  sir,  you  must  see  the  tree  yourself.  There  are  some  varie- 
ties of  trees  that  are  almost  worthless,  and  that  would  make  a  grfat  difference.  There 
are  so  many  of  these  matters  to  look  into  that  your  chief  officer  must  be  on  the  ground  and 
understand  the  situation  in  order  to  be  able  to  decide.  I  do  not  know  how  it  is  in  Canada, 
but  in  the  United  States  there  are  some  trees  that  were  not  worth  ten  cents  before  the 
scale  came  en  them,  but  became  suddenly  valuable  about  the  time  they  were  to  be 
destroyed. 

As  to  the  time,  I  have  never  found  that  we  could  do  much  except  during  the  winter 
and  spring.  Summer  treatment  would  only  apply  to  the  young  scale.  I  do  not  believe 
you  could  apply  anything  to  the  trees,  in  the  summer,  that  will  destroy  very  many  more 
than  the  young,  without  injury  to  the  tree.  Daring  the  winter  season,  when  the  foliage 
is  off,  of  course,  you  have  a  much  better  opportunity  of  reaching  the  trees  and  the  limbe, 
and  with  the  exception  of  the  peach  you  can  use  a  much  stronger  mixture.  You  can  then 
use  a  mixture  that  will  penetrate  and  kill  the  scale.  With  the  peach  you  can  do  this  also, 
but  it  will  destroy  the  fruit  buds  unless  it  is  applied  just  when  the  buds  are  putting  out 
in  spring.  There  is  a  time  just  when  the  fruit  buds  are  being  put  out  when  we  can  use 
the  ordinary  mixture,  two  pounds  of  whale  oil  soap  to  a  gallon  of  water,  without  injury 
to  the  fruit  buds. 

I  urgf  d  Mr.  Owen  to  go  to  work  and  manufacture  a  soap  that  would  be  of  a  uniform 
grade.  The  great  difficulty  has  been  that  we  would  use  a  certain  brand  of  soap  and  it 
would  seem  to  be  thoroughly  effective  and  not  injurious,  and  I  would  recommend  that 
f-ame  brand  for  some  one  to  use  and  they  would  get  entirely  different  results,  and  these 
brands  do  not,  as  a  rule,  analyze  alike  ;  so  I  urged  Mr.  Owen  to  manufacture  a  soap  that 
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we  knew  woald  be  of  a  uniform  strength,  and  he  has  done  so.     I  do  not  know  that  it 
▼aries  particularly  from  Mr.  Qood's  soap,  only  I  believe  it  is  more  reliable,  that  is  all. 

Prof.  Jambs  :  Has  all  the  treatment  on  Catawba  Island  been  under  your  directions  f 

Pbof.  Webster  :  Not  lately  ;  I  have  not  had  very  much  to  do  with  it  the  last  year. 
The  most  that  has  been  done  the  last  year  has  been  done  independently  by  individuals. 
Of  course,  they  brought  a  good  deal  of  pressure  to  bear  on  those  that  were  delinquent. 
I  have  had  very  little  to  with  it  after  the  scale  was  once  gotten  under  control. 

The  Chairman  :  It  seems  to  me  that  we  have  come  to  these  particulars  through  the 
able  address  of  Prof.  Webster.  That  the  right  remedy  is  whale  oil  soap,  that  should  be 
applied  in  the  winter  and  in  the  case  of  the  peach  when  the  tree  is  about  to  bud.  What 
is  necessary  is  a  strong  pull  and  a  long  pull  and  a  pull  altogether,  or  else  that  some  one, 
with  considerable  powers  of  coercion,  should  be  appointed  to  see  that  the  fruit  growers  do 
their  duty. 

Mb  Fisher  :  I  would  like  to  ask  Prof.  Webster  what  additional  benefits  seem  to 
result  from  the  use  of  whale  oil  soap  for  the  destruction  of  the  scale. 

Prof.  Webster  :  It  is  claimed,  and  1  think  with  reason,  that  it  acts  as  a  fertilizer, 
and  I  would  simply  say  that,  to  my  certain  knowledge,  it  has  done  so  in  some  of  our 
nurseries.  It  has  been  used  a  good  deal  stronger  than  was  necessary  in  some  of  our 
nurseries,  and  when  I  asked  why  it  was  being  used  so  strong  the  reply  was  that  the  stock 
that  had  been  treated  was  a  great  deal  more  thrifty  and  in  a  great  deal  better  condition 
than  the  untreated  stock,  and  it  was  a  question  if  it  did  not  pay  in  that  respect.  I  think 
as  a  fertilizer  it  has  a  very  good  effect.  Some  of  our  nurserymen  are  applying  it  to  destroy 
the  apple  leaf  aphis. 

Dr.  Fletcher  :  That  is  the  potash  ? 

Prof.  Webster  :  Yes,  the  potash,  and,  possibly,  the  fish  oil  also.  Fish  is  a  good 
fertilizer.  I  do  not  know  to  what  extent  it  is  a  fungicide,  but  I  do  know  that  trees  that 
were  treated  in  the  spring  were  exempt  from  the  peash  lea!  curl,  where  the  same 
variety,  untreated,  in  the  same  row  in  the  same  orchard,  was  badly  affected  and  the  fruit 
nearly  all  destroyed.  So,  as  a  fungicide,  to  that  extent  it  is  certainly  a  very  great 
benefit.  This,  and  the  fertilizing  effects,  are  two  very  great  benefits  that  would  be  gained 
by  its  use. 

Mr.  Dearness  :  What  about  insect  eggs  on  the  trees  1 

Prof  Websteb  :  That  I  do  not  know.  It  has  been  so  stated,  and  perhaps  it  will  prove 
true,  that  fumigation  will  destroy  insect  eggs.  We  have  made  no  fumigation  in  orchards, 
but  the  longer  we  use  hydrocyanic  acid  gas  in  treating  nursery  stock,  the  more  we  are 
convinced  of  its  utility.  With  a  proper  fumigating  house,  and  the  fumigating  done  prop- 
erly, we  have  never  yet  had  a  single  living  scale  pass  through  the  process  alive. 

Db.  Fletchbb  :  How  long  do  you  keep  the  plants  in  1 

Pbof.  Websteb  :  About  45  minutes.  In  regard  to  effect  of  kerosene,  there  was 
aent  to  me,  I  think  two  or  three  years  ago,  a  limb  that  was  cut  off  from  a  tree  infested 
with  the  oyster  shell  bark-louse.  The  section  sent  was  said  to  have  been  drenched  with 
coal  oil,  but  not  only  did  the  young  bark  lice  hatch  and  live,  buc  we  actually  got  parasites 
from  that  scale  after  it  had  been  treated  with  the  kerosene. 

Db.  Fletcheb  :  Perhaps  Prof.  James  can  tell  us  if  there  are  any  fertilizing  effects 
from  the  whale  oil  soap  t 

Prof.  Jambs  :  Certainly  not  in  the  oil,  but  potash  certainly  would  be  very  beneficiaL 

Db.  Fletcheb  :  Is  it  not  an  expensive  way  of  applying  potash  f 

Prof.  James  :  Some  contend  it  is  not  expensive.  Last  week,  when  I  was  talking 
to  a  lady  who  took  over  an  old  orchard  near  Philadelphia,  she  told  me  she  started 
washing  the  trees  with  potash  solution  in  order  to  clean  the  trees,  and  she  said  that  the 
old  trees  that  had  not  been  bearing  fruit  for  years  commenced  to  bear.  They  seemed  to 
renew  their  youth,  and  she  said  she  thought  it  was  a  more  effective  way  of  applying  potash 
to  the  orchard  than  by  putting  it  on  the  ground. 
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Mb  Dearnrss  :  There  is  one  point  that  is  of  importance,  and  that  is  as  to  the  time 
it  injares  the  peach  bads.     It  does  not  in j are  the  bads  of  other  fruit  excepting  peach. 

Prof.  Wbbsteb  :  Not  so  far  as  we  have  learned.  There  is  a  possibility  of  a  similar 
efiect  on  some  varieties  of  pear. 

Db.  Flbtcheb  :  It  is  far  better  to  do  the  spraying  in  the  spring.  One  of  the  great 
defects  in  using  soap  is  the  want  of  uniformity.  It  is  simply  a  matter  of  aoouraoy  in 
making  it,  and  the  soap  that  Prof.  Webster  has  used  is  practically  the  same  potash  soap 
made  in  an  accurate  way,  so  that  you  can  look  for  the  same  results  every  time. 

Pbof.  Websteb  :  I  want  to  ask  Prof.  James  if  there  is  any  way  that  a  series  of 
experiments  could  be  carried  out  whereby  we  could  get  some  definite  idea,  or  some  more 
exact  idea,  of  the  fertilizing  value  of  soaps  made  of  a  certain  strength. 

Pbof.  James  :  That  is  a  very  difficult  matter.     Analyses  of  soils  are  not  very  satis 
factory,  and  you  are  experimenting  with  a  living  plant,  which  apart  from  the  experiment 
might,  or  might  not,  produce.     It  is  different  from  feeding  an  animal.     Trees  vary  so  much 
in  their  production^  you  might  take  a  row  of  trees  and  treat  them  in  different  ways,  but 
you  are  never  perfectly  sure. 

A  Mbmbeb  :  I  notified  Mr.  John  McMechan,  who  was  Secretary  of  this  Society 
some  years  ago,  and  who  is  a  soap  manufacturer,  to  be  present  here  today,  and  I  also  asked 
Mr.  Heard,  who  manufactures  spray  pumps,  to  be  present,  but  neither  gentleman  is  here. 
I  thought  they  might  have  been  of  some  benefit  to  the  Society,  or  we  might  have  bene- 
fitted them  in  the  manufacture  of  their  products. 

Pbof.  Lochhbad  :  I  had  the  honor  of  attending  the  Commissioners  during  their 
trip  to  the  west  this  summer.  I  was  not  able  to  be  with  them  when  they  went  to  the 
Niagara  District,  conerquently  I  cannot  speak  for  that  district.  We  saw  in  the  western  part, 
especially  around  Guilds,  south  of  Blenheim,  some  effects  of  the  San  Jose  Scale  in  several 
orchards.  I  think  that  even  the  most  sanguine  believer  in  the  non-destructiveness  of  the 
San  Jose  Scale  could  come  to  no  other  conclusion  but  that  it  was  a  scale  that  was  very 
destructive  if  left  alone.  Apparently  the  scale  was  first  introduced  into  the  Guilds 
District,  in  Mr.  Warner's  orchard,  about  six  years  ago,  and  from  what  I  can  gather,  the 
attention  of  the  neighborhood  and  of  Mr.  Warner  himself  was  called  to  the  death  of  some 
of  his  trees.  From  that  orchard  the  scale  has  spread  to  other  orchards,  so  that  one  of 
the  most  important  conclusions  we  must  come  to  is  that  the  scale  is  extremely  destructive 
if  left  to  itself.  Mr.  Dearness  has  just  given  us  very  many  instances  of  the  destructiveness  of 
the  scale,  and  it  lies  with  us  to  impress  that  fact  upon  the  orchard-men  of  the  Province. 
In  the  Eingsville  District  we  saw  one  orchard,  Mrs.  PuUing's,  originally  one  of  the  J.  0. 
Wigle  orchards,  which  was  in  a  very  bad  condition.  I  did  not  see  any  dead  trees,  but  the 
trees  were  in  a  bad  condition.  At  J.  D.  Wigle'a  the  scale  had  broken  out  in  two  or  three 
localities  ;  many  of  the  trees  that  had  originally  been  set  out  had  died,  and  their  places  bad 
been  filled  with  fresh  nursery  stock.  This  nursery  stock  had  not  been  fumigated,  and 
consequently  the  infestation  spread  from  several  centres.  Now  as  to  the  orchard  to  which 
Professor  Dearness  alludes,  Mr.  Honor's  orchard,  near  Amherstburg,  I  may  say  that  we 
were  driven  to  the  orchard  one  fine  morning^  and  that  we  a  saw  a  splendid  object  lesson 
on  the  effects  of  whale-oil  treatment  in  an  orchard  infested  with  the  oyster-shell  bark-louse. 
The  trees  were  large,  and  any  observer  could  have  told  at  once  that  they  had  once  been 
in  a  pitiable  state.  I  do  not  know  whether  Mr.  Honor  had  scraped  the  bark-lice  off  or 
not,  but  undoubtedly  the  trees  were  in  a  good,  healthy,  thrifty  condition  at  the  time  of 
our  visit,  and  the  old  bark  was  sloughing  off  as  if  from  old  wounds.  As  a  matter  of  fact, 
the  trees  had  been  almost  bark- bound  before.  The  recovery  of  the  trees  was  not 
due  simply  to  the  death  of  the  oyster-shell  bark-lioe,  but  it  may  be  partly  attributed  to 
the  removal  of  fungi  and  lichens  that  incrusted  the  bark,  for  I  think  very  serious  injury 
will  be  done  to  trees  if  lichens  are  allowed  to  incrust  the  bark.  If  the  pores  of  the  bark 
are  stopped  up,  free  interchange  of  gases  is  prevented,  and  partial  suffocation  takes  place. 
The  whale-oil  soap  solution  also  softens  the  bark  so  that  it  can  yield  freely  to  the  growth  of 
the  tissues  within 

After  this  I  had  the  pleasure  of  going  down  to  Oatawba  Island  in  Ohio.  There 
I  saw  another  splendid  object  lesson  in  the  recovery  of  that  peach  district   from  the 
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ravages  of  the  San  Jose  Soale.  There  are  three  thoisaiid  aorea  in  that  island — almDSt  one 
oontinnoai  peach  orchard,  so  that  there  was  no  more  favorable  spot  for  the  spread  of  the 
acale.  At  the  begining  of  the  experiments  the  oimers  had  taken  ont,  near  the  centre  of 
the  district,  abont  three  thousand  trees  before  they  began  to  try  this  whale  oil  soap 
experiment  Through  the  carefulness,  persuasiveness  and  persistency  of  Mr.  Owen,  one 
of  Prof.  Webster's  pupils,  the  fruit-men  in  that  district  were  forceid,  in  spite  of  them- 
aelves,  to  spray. 

Dr  Flktchbb  :  How ) 

Pbof.  Loch  head  :  Some  of  them  did  not  believe  in  the  soap  treatment  the  first 
aeaaon,  but  when  they  saw  the  improvement  in  the  condition  of  their  neighbors'  trees 
they  sprayed  the  next  year.  Some  of  these  men,  when  they  saw  the  great  improvement 
that  had  been  done,  said  that  the  San  Jose  Scale  had  been  a  blessing  in  disguise.  I  need 
not  speak  further  along  this  line,  but  shall  briefly  state  four  very  important  conclusions 
that  X  have  been  forced  to  draw  from  the  work  of  this  San  Jose  Soale  Commission. 

First.  The  scale  cannot  be  exterminated  from  the  orchards  of  Ontario  by  the  efforts 
of  either  Government  or  people. 

Second.  Any  radical  method  that  aims  at  extermination  should  be  discontinued.  I 
mean  by  radical  method  the  destruction  of  every  tree  that  is  infested. 

Third.  From  our  experience  in  Ontario,  and  what  I  saw  in  Maryland  in  the  spring, 
I  conclude  that  the  scale  is  not  quite  so -destructive  in  Ontario  as  it  is  in  Maryland.  We 
have  not  had  it  so  long  here  as  the  orchardists  of  Maryland  have  had  it.  We  have  had  it 
in  Ontario  seven  or  eight  years,  and  although  there  has  been  quite  a  number  of  trees 
killed,  not  more  than  one  or  two  whole  orchards  have  been  killed  outright ;  while  in 
Maryland  one  hundred  acre,  and  two  hundred  acre,  and  three  hundred  acre  peach  orchards 
have  been  killed  outright.  At  present  we  are  uot  in  a  position  to  say  whether  the  scale 
will  act  in  that  way  here  or  not,  but  from  what  we  saw  in  Kingsville,  and  from  what  has 
been  seen  in  some  other  parts,  it  is  possible  it  may  become  as  destructive.  I  am  inclined 
to  believe  that  the  climatic  conditions  will  reduce  to  some  extent  the  full  reproductive 
capacity  oi  the  sc&le.  I  do  not  think  it  is  possible  that  the  scale  will  develope  as  rapidly 
in  this  Ontario  climate  as  it  will  in  the  south  in  Maryland. 

Mr.  Dearness  :  It  is  likely  to  have  one  generation  less. 

Pbof.  Lochhsad  :  There  is  one  peculiar  feature  which  inspectors  have  observed,  and 
it  is  this,  that  the  scale  seems  to  gather  force  for  two  or  three  years  without  spreading^ 
and  then  all  at  once,  like  a  plague,  it  breaks  out  and  spreads  rapidly. 

FourtL  The  fourth  conclusion  is,  that  the  scale  can  be  held  in  check  by  the  proper 
soap  solution  properly  administered.  I  need  not  rehearse  what  Prof.  Webster  has  said. 
He  does  not  believe  in  letting  the  orchard  men  do  this ;  it  must  be  done  by  a  corps  of 
men  employed  by  a  Government  Saperintendent  appointed  for  carrying  on  this  work. 
Prof.  Webster  has  given  plenty  of  evidence  of  carelessness  on  the  part  of  orchardmen,  and 
the  Ontario  orchardmen  are  no  exception  to  the  Ohio  men  in  this  respect  I  must 
repeat  that  the  scale  is  a  most  pernicious  one,  and  to  say  that  it  is  no  worse  than  the 
oyster  shell  bark-louse,  or  some  other  pests,  is  an  absurd  position  to  take.  Its  life- 
history  and  powers  of  reproduction  are  altogether  different  from  the  other  pests.  It  is 
true  that  the  San  Jose  Scale  is  confined  to  the  plums,  pears,  peaches  and  apples, 
but  it  has  the  power  of  reproducing  on  other  plants,  so  that  I  cannot  emphasize  too 
strongly  the  fact  that  this  scale  is  a  most  pernicious  one  ;  and  I  do  not  think  we  should 
try  to  give  out  to  the  public  that  it  is  a  pest  at  all  overestimated.  We  must  maintain 
emphatically  that  it  has  not  been  overestimated  if  we  want  to  preserve  the  orchards. 
The  scale  is  undoubtedly  taking  to  our  Province  kindly.  We  fiad  it  in  sections  in  the 
Lake  Erie  district ;  how  far  north  of  that  district  there  has  been  no  chance  to  determine. 
It  has  also  been  found  at  Belleville,  and  a  few  miles  bick  of  Belleville.  Belleville  has  a 
far  colder  climate  than  this  district. 

This  Society  should  do  all  in  its  power  to  inform  the  public  with  regard  to  the  presence 
ai  this  pest,  and  I  would  suggest  that  every  public  school  inspector  in  the  province  should 
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be  supplied  with  some  good  samples  of  the  scale.  Th^s  action  would  be  safe,  because  the  San 
Jose  Scales  foon  die,  and  are  perfectly  harmless  on  a  twig  which  has  been  cut  away  from 
the  infested  tree.  Samples  should  be  given  to  every  school  inspector  so  that  he  could 
leave  them  with  the  teachers,  at  d  give  them  an  object  leeson  on  the  scale  whenever 
opportunity  cffered  itself.  The  teachers  could  ask  the  parents  to  call  at  the  school  and 
see  1  he  scale,  and  in  this  manner  the  public  would  be  informed  generally  as  to  its  appear- 
ance. 

The  Government  has  to  rely  upon  the  co-operation  of  the  orchardmen  themselves 
for  future  action  against  the  scale,  and  when  they  find  that  no  radical  method  of  uprooting 
trees  or  burning  them  down  is  going  to  be  adopted  by  the  Government,  they  will  come 
forward  readily  and  report  the  presence  of  scale  to  the  proper  authorities.  It  would  not  be 
di£Bcnlt  for  Mr.  Fisher  to  cut  down  a  badly  infested  tree  and  cut  it  up  into  little  pieces, 
80  that  thousands  of  these  cculd  be  distributed  to  the  schools  of  the  province.  Even  if  the 
orchardmen  find  something  that  was  not  the  San  Jose  Scale,  let  them  inform  the  proper 
authorities  and  get  information  on  the  subject. 

Prof.  Lochhead  then  read  the  following  : 

NOTES  ON  THE  ECONOMIC  ASPECT  OF  THE  SAN  JOSE  SCALE  AND  ITS 

ALLIES. 

The  past  year,  1899,  has  been  a  very  eVentful  one  in  the  history  of  Economio 
Entomology  in  Ontario.     Early  in  April  the  Legislature  passed  the  Fumigation  Act, 
which  compelled  all  nursery  stock,  with  a  few  exceptions,  to  be  fumigated  with  Hydro 
cyanic  Acid  Gas.     To  carry  out  this  proceES  of  fumigation  special  air-tight  sheds  and 
buildings  had  to  be  erected  by  the  nurseryman. 

The  Minister  of  Agriculture  placed  the  conduct  of  the  whole  affair  in  the  hands  of 
myself,  and  I  at  once  proceeded  to  make  an  inspection  of  all  the  nurseries  for  the  purpose 
of  instructing  the  nurserymen  how  to  build  their  fumigating  houses  and  how  to  fumigate. 
The  cbemicals  were  sent  out  from  the  Ontario  Agricultural  College  in  measured  quantities 
suited  to  the  capacity  of  each  house.  Very  careful  instructions  were  pasted  on  each 
parcel  bo  as  to  reduce  the  danger  from  poisoning  to  a  minimum.  The  substances  used 
were  Potassium  Cyanide,  98%  pure;  Sulphuric  Acid,  sp.  gr.  1.84,  and  water.  The 
quantities  used  per  1 00  cabic  feet  of  air  space  in  the  house  were  25/28  of  an  ounce  of 
Potassium  Cyanide,  11/3  fluid  ounces  of  acid,  and  2  fluid  ounces  of  water.  In  this  the 
Johnson  formula  was  followed. 

The  work  of  inspecting  the  nurseries,  of  preparing  the  chemicals,  and  shipping  them 
to  the  different  places  required  much  careful  work  on  the  part  of  the  College  aathoritiesi 
for  the  shipping  season  of  nursery  stock  was  very  short  this  year. 

At  the  opening  of  the  season  many  of  the  nurserymen  were  afraid  the  work  of 
fumigation  would  delay  the  despatch  of  their  orders,  but  it  is  believed  that  all  received 
their  chemicals  in  plenty  of  time,  and  that  very  few  suffered  from  the  anticipated  delay 
by  fumigating  their  stock. 

From  reports  received  from  the  nurserymen  it  must  be  acknowledged  that  the  initial 
series  of  fumigation  experiments  in  Ontario  has  been  a  decided  success  so  far  as  the 
effects  of  gas  upon  the  dormant  nursery  stock  are  concerned.  Very  few  reported  injury 
to  the  stock,  and  these  few  do  not  state  definitely  whether  the  irjary  was  due  to  the 
effects  of  the  gas,  or  to  the  effects  of  the  very  severe  winter  upon  young  trees. 

It  must  be  conceded  that  this  successful  initiation  of  gas  treatment  of  nursery  stock 
to  prevent  the  dissemination  of  the  San  Jose  Scale  is  another  victory  for  Economic 
Entomology.  The  people  are  gradually  being  convinced  that  something  can  be  done  to 
help  them  in  fighting  pernicious  insect  pests. 

Inspector  Fisher  : — I  came  here  at  the  request  of  the  Minister  of  Agriculture  only 
to  answer  any  questions  as  to  the  condition  of  the  country  in  regard  to  the  San  Jose  Scale. 
It  has  bsf  n  pretty  generally  discussed  through  the  Commission  and  their  report  so  that 
lAink  that  I  can  add  very  little  to  the  information  you  have  got  from  that  Mmroe. 
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might  Bay  that  there  are  only  thrc«  points  at  which  the  infestation  has  extended  to  any 
great  proportions,  that  of  Niagara,  St.  Oatharines  and  in  the  southern  part  of  the  town- 
ship of  Harwich,  in  the  Ooonty  of  Kent,  in  the  neighborhood  of  Giles.  Oatside  of  these 
there  are  a  few  other  points  where  the  infestation  has  spread  to  very  narrow  limits.  In 
addition  to  this,  and  what  seems  to  me  the  most  important  part  of  oar  work  was  that  we 
were  famished  with  a  list  of  the  nursery  stock  which  was  supposed  to  be  infested,  in  fact 
some  of  it  had  been  found  to  be  infested.  This  nursery  stock  was  followed  through  every 
oounty  in  the  province  of  Ontario  without  any  exception,  and  last  fall  and  this  summer 
about  one  hundred  points  have  been  liberated  from  infestation  by  the  destruction  of  these 
trees.  We  found  the  Scale  in  about  one  hundred  places  altogether  and  I  was  very  much 
struck  by  a  remark  which  was  made  by  a  gentleman  living  in  the  Oounty  of  Elgin  with 
whom  a  couple  of  Scale  trees  weie  found.  He  said  to  the  young  man  who  found  the  Scale 
and  who  assisted  him  in  destroying  the  trees  :  **  Young  man  every  sach  case  of  Scale  that 
you  find,  and  destroy  the  trees,  is  worth  to  this  country  at  least,  $1,000.''  Figuring  from 
that  standpoint,  the  value  of  these  trees  and  the  destruction  of  them  is  worth  to  this 
country  at  least  $100,000.  We  have  not  found  Scale  generally  distributed  outside  the 
points  I  have  named,  and  a  few  others  where  it  is  not  widely  spread. 

Professor  Lochhead  spoke  of  the  Scale  as  being  in  the  neighborhood  of  Belleville, — 
it  was  found  on  these  young  nursery  trees  down  there  at  Belleville.  It  withstood  22 
degrees  below  zer^  quite  safely,  and  at  the  time,  I  thought  that  was  miraculous  and  I 
reported  it  to  some  of  our  entomologists  and  also  to  Dr.  Howard  of  Washington  who 
seemed  to  think  it  was  extraordinary,  but  lately  I  have  read  a  remark  in  a  Bulletin  pub- 
lished by  Professor  Newell,  of  Iowa,  who  said  the  scale  would  winter  at  St,  Paul,  Minn., 
where  several  times  the  mercury  was  40  below  zero,  so  that  this  Belleville  matter  does  not 
cut  any  figure,  and  we  may  look  for  Scale  in  any  part  of  this  country.  I  believe  we  may 
look  for  Scale  in  any  climate  wherever  trees  will  grow. 

In  the  Bay  of  Qointe  district  in  the  County  of  Prince  Edward,  we  have  been 
examining  and  the  examination  is  not  quite  completed,  but  we  have  not  found  ScdJe  on 
anything  but  these  young  trees.  The  Oounties  of  Elgin,  Kent  and  Essex  are  being 
examined  in  the  same  way ;  in  Elgin  no  Scale  baa  been  found  except  on  these  young 
trees,  and  in  Kent  we  have  found  the  Scale  only  in  the  township  of  Harwich  and  on  the 
Town-lines  on  either  side  bordering  on  the  township  of  Harwich.  Then  there  are  several 
points  where  these  young  trees  were  found  and  it  was  only  at  Kingsville  where  we  foun  1 
the  Scale  at  all.  I  have  noticed  this  summer  that  where  the  trees  were  allowed  to  stand 
and  the  Scale  to  accumulate  the  destruction  was  far-reaching  and  rapid.  I  have  been 
astonished  at  the  distance  the  Scale  will  go.  It  spieads  most  rapidly  in  the  direction  of 
the  prevailing  wind^  and  we  can  congratulate  ourselves  that  in  the  district  where  it  is 
most  extensive  the  prevailing  winds  will  carry  them  out  into  the  lake.  I  think  that 
infects  carry  the  Scale  a  good  deal.  We  have  noticed  in  Niagara  lately  that  owing  to 
the  exceedingly  dry  weather  that  has  prevailed  there,  the  grass  seems  to  have  lost  its 
nourishment  and  the  grasshoppers  have  taken  to  the  trees  for  food.  You  can  stand  and 
watch  them.  Sometin  es  their  flight  is  only  for  a  short  distance  from  one  tree  to  another, 
at  other  times  they  will  go  away  across  the  orchard.  Frequently  the^  fly  for  a  consider- 
able distance.  Of  course  the  Scale  goes  with  them  wherever  they  go.  I  have  sn  idea  of 
my  own  and  I  would  like  very  much  if  some  of  these  learned  people  would  help  me  to 
work  it  out.  I  have  been  trying  my  best  to  solve  the  matter  for  myself,  and  I  find  if  we 
put  a  mature  male  under  the  microBC3pe  and  a  little  louse  b aside  him  the  mile  is  about  six 
times  as  large  as  the  louse,  and  I  have  an  idea  that  the  male  Scale  is  responsible  for 
distribution.  They  have  broad  strong  wings  and  when  they  fly  they  go  off  with  a  bound, 
it  is  no  feeble  flight.  They  can  go  right  up  in  the  air  like  a  lark,  acd  I  think  them  quite 
capable  of  carrying  one  or  more  of  these  mites  with  them  ;  however,  I  have  never  caught 
them  in  the  act,  although  I  have  spent  a  great  deal  of  time  trying  to  do  so.  I  had  a 
splendid  specimen  the  other  day.  It  is  difficult  to  get  these  males  where  you  can  watch 
them,  I  found  a  splendid  sample  of  Scale  and  I  put  it  on  a  slide  on  the  stove  just  a  little 
warm  and  the  warmth  of  the  fire  started  him  out  and  I  watched  the  male  Scale  slide 
about  on  that  pieoe  of  wood,  and  the  way  he  figured  on  the  stick  was  very  instructive  to 
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me.  He  moves  about  with  a  business  air,  he  seems  to  think  the  whole  responsibility  of 
continuing  the  race  rests  upon  him  and  he  has  no  time  to  lose,  and  I  have  stirred  them 
up  with  the  point  of  my  knife  and  watched  them  as  they  would  fly  as  tar  as  I  could  see 
them,  and  I  have  been  surprised  at  the  rapidity  with  which  they  can  fly. 

I  think  they  will  travel  very  much  further  than  a  few  inches,  I  have  watched  them 
very  often  when  they  walked  more  than  an  inch  in  a  minute.  I  have  watched  them  at  it 
many  a  time,  and  last  October,  about  a  year  ago  now,  I  was  in  the  Wigle  orchard  and  I 
found  a  pear  tree  there  of  which  nearly  the  whole  of  the  bottom  had  been  cut  away 
because  of  blight,  and  as  a  natural  result  of  this  the  growth  was  strong.  There  were 
suckers  there  about  that  stump  that  reached  up  about  six  feet,  and  on  the  bottom  of  that 
young  wood  there  was  Scala  It;  may  have  been  carried  there  by  something  else,  but  in 
my  opinion  it  would  be  a  very  easy  matter  for  them  to  get  there  from  the  stump  of  the 
tree,  and  if  you  reduce  it  to  figures  a  little  over  an  inch  in  a  minute  would  simply  mean 
an  hour's  walk  to  get  up  that  stick. 

I  do  not  know  how  we  are  going  to  cover  the  ground  by  spraying.  The  past  sum- 
mer there  is  no  doubt  the  Scale  extended  beyond  the  proportion  it  held  at  the  beginning 
of  the  season.     We  have  to  spray  the  peach  trees  within  how  many  days  before  blossom  t 

Professor  Wkbster  :  That  would  depend  upon  the  season,  sometimes  it  would  be  a 
very  few  days. 

Mr.  Fisher  :  A  good  many  instances  have  come  to  my  knowledge  where  last  year 
there  was  no  Scale  and  now  the  trees  are  covered  with  scales. 

Mr.  C.  C.  Jambs,  Deputy  Minister  of  Agriculture :  I  come,  as  your  President  stated, 
to  take  the  place  of  the  Minister  who  regrets  exceedingly  his  inability  to  be  here.  I  have 
come  not  to  talk  but  to  listen.  As  you  of  course  are  aware  this  eubject  has  presented 
itself  in  very  large  proportions  to  the  Department.  As  we  went  on  with  the  work  it 
opened  out  more  and  more,  and  unless  you  have  had  special  opportunity  of  following  the 
development,  I  am  quite  sure  you  have  no  idea  of  the  enormous  amount  of  work  that  has 
Jbeen  done  in  connection  with  it. 

The  work  done  last  year  was  quite  extensive,  and  this  year  at  least  twenty- five 
thousand  dollars  will  be  expended  in  following  up  this  microscopic  insect  I  do  not 
know  what  we  would  have  done  if  we  had  not  had  Mr.  Fisher.  He  is  one  man  in  a 
thousand.  We  have  given  him  the  ta^k  and  he  has  gone  ahead  with  it,  faithfully  and 
energetically.  I  know  that  he  and  his  assistants  have  been  working,  not  simply  in  the 
day,  but  night  and  day,  and  the  fruit-growers  have  been  well  served  by  him.    (Applause.) 

This  question  presents  itself  to  the  Department  from  various  standpoints.  As  Pro- 
fessor Lochhead  said,  the  Government  cannot  do  everything  ;  we  can  only  direct  matters 
and  we  hope  to  have  the  co-operation  of  the  many  persons  who  are  interested.  It  seems 
to  me  that  if,  during  the  past  years,  we  had  had  some  instruction  in  our  public  schools  as 
to  the  simple  first  principles  of  Entomology,  we  might  have  been  wonderfully  helped  in 
this  work.  If  the  public  school  teachers  had  known  a  little  more  about  insects,  and  had 
given  the  children  of  farmers  and  fruit-growers  some  instruction  in  the  subject,  we  might 
have  made  a  census  of  this  Scale  from  one  end  of  the  Province  to  the  other,  and  have 
started  out  on  our  work  with  more  knowledge.  Perhaps  we  would  have  been  warned 
much  earlier.     We  need  more  nature  study  in  our  schoola 

A  Member  :  Mr.  Deamess  advocates  that. 

Mr.  Deamess  is  one  man  in  a  thousand  along  that  line.  There  are  very  few  school 
inspectors  who  take  the  interest  in  the  matter  that  he  does.  What  the  Minister  desires 
at  the  present  time  is  to  get  some  idea  as  how  to  carry  on  this  work.  Professor  Web- 
ster says  this  treatment  must  not  be  left  to  the  individuals.  Must  we  send  out  a  oorpe 
of  men  to  look  after  this  work  ?  How  are  we  going  to  introduce  this  work  and  carry  it 
out  successfully  ?  If  it  is  done  it  must  be  done  thoroughly.  We  must  employ  for  it 
only  men  who  are  competent  We  feel  that  this  is  a  question  of  tremendous  importance, 
that  the  fruit-growing  interests  have  much  at  stake  in  the  matter.  The  further  we  have 
investigated  it  the  more  we  have  been  convinced  of  the  enormous  risks  we  have  been 
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nmniiig.  The  Scale  was  here  at  Itaat  bix  jean  before  we  really  foand  ic  oat.  That 
shows  7011  how  easily  it  can  avoid  the  observation  of  the  fruit-grower.  If  it  oan  io 
readily  avoid  observation  yon  can  see  at  once  that  it  presents  a  very  serioas  problem. 
Ton  have  been  told  of  only  one  of  many  things  we  have  done.  Let  me  add  another  faot. 
We  went  to  the  narserymen  who  haid  nnintentioDally  introduced  infested  American 
stock,  we  obtained  lists  of  the  men  to  whom  the  stock  had  been  sold,  and  then  we 
endeavored  to  trace  every  one  of  these  sales.  In  some  cases  the  stock  had  gone  throng 
the  hands  of  two  or  three  persons.  All  these  trees  were  gradually  traced  and  examined 
at  their  final  location  in  the  orchard.  Take  the  case  at  Belleville  The  stock  had  been 
aaotioned  off  on  the  market-sqaare  and  nobody  knew  where  it  had  gone.  That  stock  had 
to  be  foand  and  most  of  it  has  been  examined. 

If  yon  have  any  suggestions  as  to  how  this  work  is  to  be  carried  out,  we  woald  like 
to  get  theoi.  Oar  interests  and  the  fruit-growers'  interests  are  the  same.  Some  people 
thought  we  were  moving  too  cautiously  and  considering  personal  prejudices  too  much ; 
others  said  we  were  pushing  on  too  vigorously  and  are  asking  ts  not  to  move  so  rapidly, 
to  take  out  only  those  trees  that  are  badly  infested  and  to  allow  them  to  treat  the  rest 
Professor  Webster  says  that  if  we  allow  the  owners  to  treat,  nothing  much  will  result, 
and  that  the  Government  must  come  in  and  do  the  treating  if  it  is  to  be  done  thoroughly. 
What  is  your  opinion  as  to  what  should  be  done  f  Any  suggestions  that  will  help  us  wUl 
be  exceedingly  acceptable. 


DooTOB  Flbtoheb  :  We  have  had  this  afternoon  a  discussion  on  one  of  the  most  diffi- 
cult and  important  subjects  which  entomologists  and  fruit-growers  have  ever  had  to  deal 
with.  It  is  wise,  I  think,  that  we  should  look  at  the  matter  squarely  and  find  exactly 
where  we  are.  We  have  had  our  society  here  for  a  great  many  years  under  the  patronage 
of  the  Ontario  Government,  striving  hard  and  doing  good  work  for  the  country.  We 
have  done  much  excellent  work  this  afternoon  in  this  discussion.  The  Government  has 
shown  a  manifest  desire  to  get  at  the  real  facts  with  regard  to  the  San  Jose  Scale,  so 
that  the  wisest  legislation  may  be  enacted.  To-day  we  have  here  the  Minister  represented 
and  the  Provincial  entomologist  and  the  Provincial  Inspector  of  San  Jose  Scale, 
And  we  as  a  Society  should  recognize  thii  compliment  These  men  have  oome 
here  to  assist  in  the  discussion  and  give  us  the  benefit  of  their  experience  in  working 
out  this  problem  that  we  have  stUl  to  solve.  I  suppose  like  every  other  man 
I  change  my  views  very  often.  I  hope  so,  when  new  evidence  warrants  it ;  but  with 
regard  to  the  treatment  of  the  San  Jose  Scale,  I  have  not  changed  much  yet.  If  I 
am  asked  what  my  views  are  I  can  only  refer  you  back  to  my  annual  reports  for  the  last 
three  years ;  every  year  the  same  thing.  There  is  no  doubt  in  my  mind,  or  in  the  mind 
of  any  one  else  that  understands  these  insects,  that  this  scale  is  to-day,  what  Pi  of.  Com- 
stock  said  many  years  ago,  the  most  pernicious  insect  we  have  ever  had  to  deal  with. 
As  to  how  long  the  insect  has  been  in  Canada,  notwithstanding  all  that  has  been  said, 
we  all  know  wdl  that  it  was  only  discovered  in  Ontario  in  Mr.  Yanhome's  orchard  in  the 
spring  of  1897,  (See  Oent  Exper.  Farm  Rep.  1897,  p.  213)  and  we  also  all  know  how 
quickly  it  has  spread. 

Now  can  it  be  treated  1  I  acknowledge  that  it  can  be  treated  if — and  there  comes  the 
rub — if  jou  can  get  specialists  to  undertake  the  work  and  if  you  can  teach  the  whole  of 
the  fruit-growers  in  this  country  that  they  are  concerned,  that  the  whole  welfare  of  the 
country  is  concerned  and  that  it  is  their  duty  to  do  what  will  give  them  some  little  trouble 
and  expense,  but  will  save  the  whole  province  from  an  enormous  loss,  I  say  you  cannot 
do  it  and  you  will  not  do  it  yet,  and  I  maintain  that  the  time  has  not  yet  come  when  the 
prosperity  of  the  whole  Province  should  be  put  at  the  mercy  of  men  that  we  know  before- 
hand are  not  going  to  do  their  duty  because  tbey  h%ve  not  yet  learned  that  it  is  necessary. 
This  is  not  a  time  for  dilly-dallying,  and  it  would  appear  as  if  there  is  little  choice  for  the 
Government  as  to  their  future  actions.  However,  I  consider  the  matter  is  such  an  import- 
ant one  that  I  shall  do  my  utmost  to  show  the  danger  which  I  believe  exists.  Is  Ontario 
going  to  act  in  haste  and  allow  a  thing  to  be  done  that  everybody  should  know  is  very 
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daogerooF,  namely,  the  Rugpending  of  the  San  Jose  Scale  Act,  bccauae  a  few  people  who 
lose  a  few  dollars  are  making  trouble  abont  it  ?  All  I  can  say  is  that  they  will  repent  at 
their  leisnre.  On  page  five  of  my  evidence  before  the  last  Ai{rioaltnral  Committee  at 
Ottawa,  last  spring,  I  spoke  rather  fully  of  this  matter  and  I  shall  be  glad  to  send  a 
copy  to  anyone  who  wishes  for  one.  I  believe  the  time  has  not  yet  come  when  we  can 
trust  the  fmit-growers  to  treat  their  trees  with  sufficient  care  for  an  insect  like  this  and 
protect  Ontario  from  a  very  gi^at  ill.  Now,  it  is  a  very  great  ill.  Mr.  Fisher  who  is  a 
most  accurate,  careful  man  and  the  one  man  in  Ontario  who  has  had  the  best  chance  to 
see  exactly  what  the  e£fect  of  this  insect  is  upon  orchardp,  tells  us  thai  since  the  Grovem- 
ment  relaxed  its  efforts  the  insect  has  decidedly  increased. 

Is  the  insect  only  to  be  compared  with  oyster-shell  bark- louse  ?  Numerous  writers 
have  written  and  said  that  it  is  and  is  only  an  ordinary  insect.  This  I  say  emphatically 
is  nonsense  and  dangerous  nonesense  at  that.  I  should  like  to  see  an  expression  from  this 
Society,  as  a  Society,  commending  most  heartily  and  thoroughly  every  step  that  Mr. 
Dryden  has  taken  in  this  matter  of  the  San  Jose  Scale.  I  did  not  agree  with  him  at  first, 
but  looking  back  over  the  history  of  the  infestation  during  the  past  three  seasons  and  it 
is  only  three  seasons,  I  say  I  do  back  up,  most  strongly  and  thoroughly,  every  step  he 
has  taken.  He  has  been  wise  from  the  beginning;,  and  I  say  this  with  all  the  light  of  the 
experience  I  have  had,  which  is  a  great  deal.  I  think  the  operations  of  his  department 
are  to  be  commended  at  every  step,  and  taday  I  hope  that  public  opinion  will  back  him 
up  and  that  instead  of  relaxing  the  efforts  of  the  department  that  he  will  continue  to  do 
good  for  the  country  as  he  has  in  the  past. 

Mr.  Dryden  would  have  been  here  to  day  if  possible.  He  has  sent  us  assurances 
that  he  could  not  come  here  on  account  of  important  business.  I  know  personally  that 
he  had  intended  to  be  here.  He  has  been  worried  and  had  great  anxiety  over  this  matter 
because  he  wants  to  do  what  is  wise  for  the  country  and  that  is  the  only  thing  that  has 
guided  him  in  carrying  out  measures  to  protect  Ontario  fruit-growers,  who  as  a  whole 
have  misunderstood  him.  He  has  taken  steps  to  deittroy  all  infested  trees.  He  has 
appointed  efficient  inspectors,  and  I  lay  great  stress  on  that  title  of  efficient  inspectors, 
tor  I  believe  they  are  efficient.  I  have  been  in  consultation  with  them  through  the  whole 
of  the  work  and  I  do  not  remember  a  single  serious  mistake  that  has  been  made  by  them. 
Prof.  Lochhead  is  in  the  same  position.  Prof.  Webster  has  been  consulted  and  I  say  that 
the  work  has  been  most  remarkably  accurate  for  it  was  a  work  of  very  great  difficulty  and 
I  maintain  that  the  title  of  efficient  inspectors  should  be  applied  to  our  inspectors.  Not- 
withstanding what  was  said  by  some  before  the  commission,  the  work  has  been  good 
and  of  enormous  importance  to  this  country  ;  I  say  it  is  of  enormous  importance  beoause 
directly  the  efforts  to  control  it  stopped  the  enemy  has  increased  and  it  is  now  much 
more  difficult  to  overtake  it ;  however,  I  believe  it  is  not  impossible  to  eradicate  it  even 
now.  I  cannot  see  that  it  is  impossible  to  eradicate  an  insect  that  is  once  placed  under 
control.  When  you  have  got  a  thing  under  control  it  means  that  you  can  do  what  you 
like  with  it.  When  we  know  that  the  insect  is  practically  restricted  to  three  small  areas 
in  Ontario,  I  say  it  would  be  a  thousand  pities  if  the  country  does  not  back  up  the 
Minister  in  wiping  it  out  altogether.  Some  of  the  owners  ot  infested  trees  who  hid  that 
fact  and  are  now  complaining  that  the  x>mpen8ation  is  not  enough,  are  themselves  respon- 
sible for  the  failure  to  eradicate  the  scale.  Some  cf  the  destroyed  trees  have  benn  paid 
for  to  the  extent  of  one  quarter  of  their  value.  Let  them  congratulate  themselves  on 
having  received  any  compensation  from  the  Government.  What  takes  place  when  we 
are  visited  by  ah  epidemic  disease  ?  Does  the  Government  come  forward  and  say  :  You 
have  lost  three  children  we  will  therefore  give  you  three  hundred  dollars  1  Not  a  bit  cf 
it.  I  say  the  fruit  growers  have  largely  themselves  to  thank  for  the  danger  they  are 
in,  they  have  bought  from  infested  districts  after  they  have  known  well  that  there  was 
great  danger. 

Before  the  San  Jose  Scale  was  in  this  country  a  warning  was  sent  out  saying  there 
was  an  injurious  insect  that  we  were  liable  to  suffer  from.  *'  Don't  get  poor  stock,  or 
don't  get  it  from  infested  localities."  But  when  we  give  an  object  lesson  the  fznit-g^owers 
won't  even  take  the  trouble  to  walk  across  the  road  to  see  it.     As  to  the  treatment  being 
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left  to  the  frait-growers  throughout  the  country,  if  that  is  done  by  the  Government  it  is 
■imply  throwing  up  the  sponge,  and  I  believe  it  means  the  wiping  out  of  the  fruit  induBtry 
throughout  the  Niagara  Peninsula  for  a  loog  time,  because  I  maintain  that  the  San  Jose 
Soale  is  still  with  all  of  our  latest  knowledge  one  of  the  worst  enemies  we  have  ever  had 
to  fight  against. 

The  treatment  of  it,  if  persisted  in  as  it  must  be  to  succeed,  is  expensive  and  more 
trouble  than  these  people  will  go  to  as  a  class.  Let  me  give  you  one  instance.  Every 
fruit-grower  knows  that  he  can  save  fifty  per  cent  of  his  apples  by  spraying  to  prevent 
the  codling-moth  injury.  I  ask  you,  gentlemen,  to  think  among  your  acquidntances  how 
many  ever  spray.  It  is  true  ten  years  ago  there  were  perhaps  not  more  than  one  hundred 
spraying  pumps  in  the  country ;  now  there  are  perhaps  a  hundred  thousand.  That  means 
we  have  some  thousands  of  good  business  men  who  want  to  save  their  money  ;  but  are 
there  not  hundreds  of  thousands  who  don't  do  it,  and  that  with  a  big  caterpillar  nearly  an 
inph  long  which  they  can  easily  see  f  That  being  the  case  how  can  we  expect  that  they 
will  do  it  with  an  insect  yon  cannot  see,  except  by  the  use  of  a  microscope,  even  when 
the  trees  are  swarming  with  them  ? 

I  agree  with  Mr.  Lochhead  in  everything  he  said.  The  Soale  is  not  quite  so  destruc- 
tive in  Ontario  as  in  Maryland.  I  have  here  a  photograph  of  an  orchard  of  28,000  trees, 
aheoluiely  destroyed  in  three  years  from  the  time  they  were  infested.  What  was  the 
value  of  these  trees?  An  average  of  $5.00  apiece  at  the  very  lowest  estimate.  They 
were  wiped  out  in  three  years  and  the  whole  orchard  wiped  away.  That  is  what  the  San 
Jose  Scale  can  do  in  the  South. 

Then  we  have  some  accurate  statistics  telling  us  about  the  rate  of  increase  of  the 
Scale.  The  increase  of  the  Scale  in  Maryland  and  the  Southern  States  is  300,000,000 
from  one  in  a  jear ;  let  us  reduce  that,  because  we  are  further  to  the  North,  and  say  it  is 
annually  increased  half  of  that  number,  150,000,000  from  one  in  Ontario,  is  that  not 
enough  ?  Is  not  150  millions  from  one  insect  enough  of  an  increase  in  a  year  ?  Then 
they  say  it  is  not  likely  to  come  up  here  in  the  North  and  do  harm.  The  plague  of  London 
is  the  same  black  plague  of  Asia,  but  it  spread  up  into  England  and  in  1665  wiped  out 
the  greater  part  of  the  populadon  of  London.  We  know  the  San  Jose  Scale  is  a  bad 
enemy  and  we  do  not  want  to  play  with  it. 

We  have  got  it  now  measureably  under  control  and  we  should  let  the  Ontario 
Oovemment  go  on  doing  what  they  have  done,  and  as  I  say,  every  member  of  this  Society 
ought  to  back  ihem  up  in  doing  it.  The  Ontario  Government  has  certainly  been  a  benefit 
to  the  whole  country  in  this  matter,  not  only  to  Ontario  but  the  whole  country,  and  I  say 
we  should  back  them  up  and  say  that  we  appreciate  the  great  efforts  they  have  made  and 
I  do  hope  Mr.  Dry  den  may  long  be  the  Minister  of  Agriculture  to  carry  on  the  admini- 
stration of  the  department.  I  am  not  a  politician.  I  am  a  Government  servant.  I 
never  cast  a  vote  and  as  long  as  that  is  the  case  never  mean  ta  I  do  not  care  whether 
a  man  is  a  Liberal  or  a  Conservative.  It  is  nothing  to  me;  but  I  say  here  is  a 
man  who  is  a  good  servant  doing  good  work  for  the  country  and  work  that  has  been  done 
in  the  best  way,  and  to  stop  or  hesitate  now  is  bad  for  the  country.  What  are  we  going 
to  do  in  the  future  1  I  say  let  us  help  him.  We  have  with  us  to-day  Professor  Webster: 
we  have  known  him  for  a  great  many  years ;  one  of  the  first  economic  entomologists  in 
the  world;  one  of  the  first  in  America  and  that  means  the  world,  because  with  the 
exception  of  Miss  Ormerod  they  hardly  know  what  economic  entomology  is  on  the  other 
side  of  the  water.  Mr.  Webster  is  a  man  that  would  tell  the  President  of  the  United 
States : — *'  You  are  wrong,"  just  the  same  as  he  would  me  or  any  other  insignificant 

Grson,  if  he  thought  so.  We  have  him  here  and  if  he  advises  us  as  to  the  bes^  treatment, 
us  listen  to  him.  Experience  has  taught  us,  there  are  two  good  things — treatment 
with  hydrocyanic  acid  gas  and  spraying  with  kerosene.  These  are  so  difficult  to  use  safely 
that  people  won't,  I  feel  sure,  take  the  necessary  trouble.  In  the  whale  oil  soap  we 
have  a  remedy  easy  to  use,  not  very  expensive,  but  a  little  more  expense  than  our 
fruit  growers  will  go  to  after  the  first  year.  They  are  not  going  to  pay  the  price  of  even 
three  cents  a  pound  for  the  amount  which  will  be  necessary  to  control  the  pest  after 
the  first  year. 
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Mb.  Dsabnbss  : — Yoa  oan  get  it  for  tiro  cents  a  poand  now. 

Dr.  Flbtchbb  : — They  won't  go  to  the  expense  of  two  oents  a  pound  for  it.  It 
takes  a  good  many  ponnds  to  go  over  an  orchard  and  after  the  first  year  I  don't  think  we 
can  trust  oar  fmit-growers  to  do  that  work.  Thii  is  no  experiment.  Many  things  eon 
be  done  that  are  not,  if  they  cost  money  and  trouble,  it  is  the  same  with  the  hydrocyanic 
acid  gas.  If  Prof.  Webster  was  going  to  fumigate  trees,  I  would  say  he  can  kill  every 
Scale,  but  an  ordinary  man  will  not  do  it.  We  have  to  deal  with  the  actual  defects  whidi 
commonly  occur  in  mankind.  The  thing  is  practicable  if  carried  out  properly  and  the  man 
who  makes  the  statement  that  it  cannot  be  carried  out  is  not  a  practical  adviser.  If  we 
can  teach  the  fruit-growers  of  this  country  that  it  does  pay  them  and  can  persuade  them, 
well  and  good,  but  I  doubt  it.  For  ten  years  I  have  been  working  on  this  kind  of  work 
and  I  know  only  too  well  there  is  a  great  deal  of  difficulty  in  persuading  people  to  do  even 
what  will  save  them  money,  when  you  go  to  the  orchards  and  houses  of  fruit-growers  and 
see  the  way  they  do  this  work  of  fighting  insects.  I  was  in  the  fruit  house  of  a  fruit-grower 
whom  I  persuaded  to  buy  a  pump,  and  I  said  "  Where  is  your  pump,  why  don't  you  use  itt " 
He  said,  **  We  did  not  use  it  this  year,  there  is  no  crop."  Another  man  wrote  to  me  from 
British  Columbia  showing  great  interest  in  spraying.  *'  What  is  the  best  kind  of  pump  t 
I  want  to  get  nothing  but  Uie  best,"  etc.,  etc.  I  was  in  his  orchard  this  summer  and  asked 
him  about  the  pump.  He  said,  "I  have  not  unpacked  it,  I  have  been  too  busy."  He 
imported  it  from  here,  got  it  out  there  and  then  had  not  time  even  to  cut  the  string  that 
tied  the  handle  on  to  the  pump  ! 

1  approve  moat  heartily  of  the  measures  adopted  to  wipe  out  the  San  Jose  Scale  by 
the  Provincial  Government  and  I  shall  help  them  in  any  way  in  my  power.  Of  oourae, 
politics  are  a  very  different  thing  from  entomology.  As  an  entomologist  I  say  the  work 
was  well  done.  I  do  wish  to  express  my  appreciation  of  the  work  that  has  been  done  by  the 
Government,  of  Professor  James  for  his  activity  in  the  department,  and  Mr.  Fisher  in  hii 
honest  and  straight-forward  dealing  with  this  question.  I  said  to  Mr.  Dryden  last  year, 
"  If  Fisher  has  got  to  go  into  an  orchard  and  find  the  San  Jose  Scale  he  will  treat  his 
own  brother  or  himself  as  he  would  anybody  else  and  will  destroy  everyone  of  his  own 
trees  if  he  finds  them  infested."  At  first  Mr.  Fisher  was  a  specialist,  now  he  is  an 
expert  both  as  an  entomologist  and  as  an  enthusiastic  man,  and  I  say  to-day  is  the  time 
tor  people  to  acknowledge  it  for  the  country  should  know  it.  We  must  recognise  this 
question  as  one  to  be  fought  out  It  is  a  serious  matter  and  we  have  not  got  to  the  botton 
of  it  yet.     Let  us  have  every  suggestion  that  will  help  us. 

Thb  Ghaibmav  : — I  think  we  should  not  undervalue  the  force  of  exampla  There 
is  a  place  called  Abbotsford  in  the  Province  of  Quebec,  one  of  the  few  places  where  apples 
are  grown  to  perfection.  There  was  an  intelligent  fruit-grower  there,  Mr.  Oharles  Oibb^ 
who  took  to  spraying  his  trees,  and  I  know  that  a  few  years  afterwards  there  was  not  a 
man  in  that  neighboihood  who  did  not  spray  his  trees.  Whether  they  continued  to  do  so 
I  do  not  know ;  the  example  was  catching.  Would  it  not  be  possible  for  the  Ctovemment 
to  induce  some  good  man  in  one  district  that  hai  been  referred  to,  to  spray  his  trees  aaid 
to  watch  the  result  and  see  whether  his  neighbors  would  not  catch  the  idea  from  him  and 
follow  up  his  method  f  Whatever  other  plan  may  be  taken  by  the  Government  it  seems 
to  me  that  the  power  of  example  should  not  be  overlooked.  We  have  had  a  very  valu- 
able amount  of  instruction  to-day,  and  if  there  is  any  one  else  who  would  like  to  make 
any  remarks  we  would  be  pleased  to  hear  him. 

Mr.  W.  E.  Saunders  then  moved,  seconded  by  Mr.  J.  Law,  that  a  committee  be 
appointed  to  draft  the  resolution  asked  for  by  Dr.  Fletcher,  to  consist  of  Mr.  Lyman,  Dr. 
Beihnne,  Dr.  Fletcher,  Mr.  Balkwill,  Mr.  Deamess  and  Mr.  W.  E.  Saunders,  and  to 
report  at  a  later  session  of  the  meeting. — Carried.     The  meeting  then  adjourned. 
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EYENINO  MEETING. 

A  public  meeting  wae  held  in  the  hall  of  the  T.  M.  0.  A.  building  at  8  o'dook. 
There  were  about  aeyenty-five  persons  present,  including  the  Bight  Rev.  Dr.  Baldwin, 
Bishop  of  Huron,  and  many  ladies.  The  proceedings  were  opened  by  the  Rev.  Dr.  Beth* 
woBf  who  cordially  welcomed  those  present,  and  introduced  the  President,  Mr.  Henry  H, 
I^maiii  of  Montreal,  who  delivered  his  annual  address  as  follows : 


THE  PRESIDENT'S  ANNUAL  ADDRESS. 

Bt  Hbvbt  H.  Ltman,  M.A.,  Montreal. 

Ladiis  and  Gintlbmbn  : — It  is  again  my  duty  as  well  as  privilege  to  address  you  at 
this  the  thirty-sixth  annual  meeting  of  our  Society,  and  to  congratulate  you  upon  the 
oomtinued  success  of  its  work  and  the  high  standing  maintained  by  its  monthly  joumnl. 
At  our  last  annual  meeting  it  was  a  matter  of  regret  that  so  few  members  from  head- 
quarters were  able  to  attend,  but  it  was  a  great  treat  to  the  members  of  our  Montreal 
Branch  to  ha  ire  the  meeting  held  in  that  city,  in  connection  with  the  celebration  of  the 
twenty-fith  anniversary  of  the  formation  of  the  branch,  as  it  was  the  first  opportunity 
that  our  members  had  had  of  attending  an  annual  meeting  of  the  parent  society  since 
1882,  the  only  other  occasion  when  the  annual  meeting  was  held  in  Montreal. 

In  beginning  my  address  last  year  I  dwelt  upon  the  difficulty  experienced  by  an 
amateur  entomologist  in  composing  sn  annual  address,  but  if  I  was  in  difficulties  last 
year,  I  am  in  much  greater  strsits  now,  as  not  thinking  of  a  second  term  in  the  presidential 
ohair,  and  following  the  scriptural  injunction  to  "  let  the  morrow  take  thought  for  the 
things  of  itself,"  I  not  only  put  into  that  address  almost  everything  I  could  at  the  time 
think  of,  but  ijso  all  the  items  of  interest  that  I  could  beg  or  borrow  of  my  friends,  and 
now  find  myself  somewhat  in  the  position  of  a  clock  which  having  struck  twelve  has  to 
come  down  to  striking  one. 

Last  year  I  had,  shall  I  say,  the  temerity  to  lay  before  the  meeting  a  great 
maay  suggestions,  the  adoption  of  which  would,  I  ventured  to  think,  be  of  material 
benefit  to  those  engaged  in  the  prosecution  of  studies  in  this  science,  but  I  am  not  aware 
that  the  slightest  movement  has  been  made  towards  the  adoption  of  any  one  of  them. 

I  hope  that  it  was  not  a  case  of  a  fool  rushing  in  where  angels,  if  there  are  any 
entomological  angels,  fear  to  tread,  and  shall,  in  order  to  save  my  amour  propre,  at  least 
try  to  believe  that  it  is  only  another  instance,  of  which  there  have  been  so  many  in  the 
history  of  the  world,  of  a  reformer  being  in  advance  of  his  time.  But  while  the  non- 
suooess  of  my  suggestions  last  year  should,  perhapp,  be  a  warning  to  me  to  leave  the 
making  of  suggestions  to  more  influential  persons,  I  cannot  refrain  from  re-iterating  the 
opinion  that  a  well-organized  Entomologists'  Union,  on  similar  lines  to  those  on  which  the 
Ornithologists'  Union  is  carried  on,  could  be  made  of  very  great  benefit  to  the  science  of 
entomology. 

Last  year  I  ventured  to  point  out  a  number  of  matters  which  euch  a  union  could 
deal  with  to  advantage  but  many  more  could  easily  be  suggested.  I  recently  had  an 
example  of  the  necessity  for  such  an  organization  for  the  settlement  of  matters  of 
nomenclature.  A  gentleman  friend,  not  a  naturalist,  but  only  one  who  takes  a  sympa- 
thetic interest  in  such  studies,  invited  me  into  his  office  and  proceeded  to  describe 
enthusiastically  the  beautif al  chrysalis  of  our  milkweed  butterfly  which  he  had  been 
shown  by  a  gardener  who  had  found  it,  and  when  I  said  I  knew  it  well,  he  rashly  asked 
me  its  name,  immediately  I  was  in  a  quandary,  should  I  give  him  only  one  name,  choos- 
ing maybe  that  which  I  might  myself  prefer,  or  should  I  risk  his  mental  equipoise  by 
plunging  him  without  preliminary  training  into  the  vortex  of  the  battle  of  the  synonyms  1 
After  a  moment's  hesitation  I  decided  upon  a  compromise  giving  him  his  choice  of  three 
les,  writing  down,  lest  even  these  should  be  too  great  a  strain  upon  his  memory,  that 
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It  used  to  be  called  Danaia  Arohippaa,  but  that  many  aathoritiea  now  hold  that  it  ahoald 
be  called  Danaia  Plexippua,  while  Dr.  Scadder  calla  it  Anoaia  nexippna,  and  aa  they  aay, 
I  let  it  go  at  that. 

Laat  year  I  auggeated,  aa  one  of  the  thioga  which  auch  a  onion  oonld  deal  with,  the 
queation  of  a  nniform  atandard  method  of  pinning  and  apreading  apecimena,  but  there  ia 
another  point  in  thia  connection  upon  which  a  recommc'ndation  might  be  of  aome 
aervice,  and  that  ia  in  regard  to  aetting  a  fair  number  of  apecimena  to  ahow  the  under 
aide.  Nothing  haa  caaaed  me  greater  aurpriae  than  finding  large  and  important  collectiona 
of  bntterfliea  without  a  aingle  underaide  ahowing.  I  defy  anyone  to  aeparate  the  North 
American  speciea  of  Argynnia,  Gk)lia8,  Grapta,  and  a  number  of  other  genera  from  a  atudy 
of  the  upper  sidea  only,  and  when  I  am  ahown  ten  or  a  doaen  cabinet  drawera  filled  with 
apecimena  of  Argynnia  with  not  an  underside  among  them,  the  efifect  ia  dmply  maddening, 
and  I  am  aure  that  an  attempt  to  atudy  thia  group  under  auch  ciroumatanoea  would 
apeedily  reduce  me  to  a  atate  of  utter  imbecility.  In  the  magnificent  work  of  Mr.  Wm. 
H.  Edwarda  the  underaidea  of  the  apeclea  treated  of  are  invariably  ahown,  and  why  they 
ahould  be  excluded  from  the  cabinet  I  cannot  conceive.  The  failure  to  idkow  the  under- 
aidea of  the  ai)eciea  not  only  rendera  the  atudy  of  types  much  more  difficult  but  alao 
greatly  endangera  the  typea  aa  it  becomes  neceaaary  to  remove  the  glaaa  covera  of  the 
drawera  and  handle  the  apecimena  in  order  to  aee  the  underaidea. 

Another  point  which  could  with  great  advantage  be  decided  by  auch  an  authority  ia 
the  nomenclature  of  the  larval  ringa.  Oonaiderable  diveraity  haa  eziated  upon  thia  aubjeot, 
aome  authora  counting  only  twelve  aegmenta,  excluding  the  head,  while  othera,  and 
doubtleaa  the  majority  of  recent  yeara,  have,  posaibly  to  ahow  their  auperiority  to 
antiquated  auperatition,  made  the  number  thirteen  by  counting  the  head  aa  number  ona 
But  one  ia  atill  frequently  in  doubt  aa  to  which  method  an  euthor  foUowa  until  one  haa 
made  a  careful  atudy  of  the  deacription.  Would  it  not  be  better  to  diaoard  both  theae 
ayatema  and  follow  that  adopted  by  Dr.  Scudder,  and  divide  the  larva  into  head,  lat,  2nd 
and  3rd  thoracic,  and  nine  abdominal  aegmenta  ?  Under  auch  a  ayatem  there  could  be 
no  poaaibility  of  any  miaunderatanding. 

Laat  year  I  ventured  to  aaaert  that  we  ahould  never  have  a  natural  and  therefore 
acientific  emd  aatiafactory  claaaification  of  the  Lepidoptera  until  we  know  them  in  all  their 
Btagea,  and  if  thia  ia  admitted,  the  importance  of  working  out  the  life  hiatoriea  bcoomea 
immediately  apparent  An  encouraging  amount  of  thia  work  ia  now  being  carried  on 
though  very  much  leaa  than  might  and  ahould  be  done.  The  reaaona  for  the  paucity  of 
thia  work  are  not  very  far  to  aeek.  In  the  firat  place  there  are  not  half  enough  entomo- 
logiata,  and  thoae  that  we  have  are  generally  overworked.  The  amateura,  like  myaelf,  are 
generally  only  able  to  anatch  a  half  hour  or  90  at  a  time  from  their  regular  occupationa 
to  do  auch  work  as  deacribing  preparatory  atagea,  which  can  only  be  done  aatiafaotorily  by 
daylight,  while  many  who  are  much  leaa  favourably  aituated  cannot  even  do  that.  Many, 
unfortunately,  care  only  for  accumulating  a  collection  of  images,  and  in  the  oaae  of  then 
we  can  only  hope  that  they  will  grow  from  mere  collectora  into  true  entomologiata,  but 
probably  the  chief  reason  why  more  do  not  take  up  this  interesting  and  important  work 
ia  ita  inherent  difficulty.  With  many  apecies  it  is  easy  enough  to  aecure  egga  and  to  rear 
the  apeciea  through  all  their  atagea,  but  to  make  deacriptions  of  thoae  atagea  which  ahaU 
be  of  any  use  to  a  specialist  is  generally  speaking  a  very  difficult  matter  unleaa  one  has 
had  very  special  training.  This  is,  of  course,  largely  due  to  the  great  advance  of  our 
knowh  dge,  the  requirements  of  which  have  become  continually  more  exacting.  The  older 
authors,  thoae  who  have  been  called  the  fathera  of  entomology,  were  certainly  more  com- 
fortably ofiT  in  thia  reapect,  aa  it  seems  to  have  been  considered  sufficient  to  give  auch  dea- 
criptiona  aa  the  following  :  "  Senta  Ulvu> ;  Larva,  yellowish  ochreous,  with  several  fine 
lines.  In  reed  ( Arundo  Fhragmitea)  September,  March,  April,''  or  *'  Xanthia  Aurago  ; 
larva  grey,  with  oblique  darker  streaks,  on  beech  in  May.'' 

Nowadays  such  descriptions  would  not  do  aa  we  are  expected  to  note  and  deaoribe 
everything,  down  to  the  minutest  detail.  We  must  begin  with  the  egg-baying  by  the  parent 
and  go  through  all  the  stages  to  the  imago. 
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Many  hints  and  direotiom  for  the  uniform  defioription  of  larvsa  have  been  pnbliahed 
from  time  to  time.  Sach  a  paper  from  the  pen  of  Dr.  William  SaanderB  appeared  in  the 
■econd  volume  of  the  '*  Canadian  Entomologist/'  and  our  society  published  forms 
tor  this  purpose,  but  for  some  reason,  possibly  from  their  not  being  listed  with  the  other 
entomological  supplies,  they  were  not  much  used.  But  these  hints  and  directions,  though 
excellent,  are  hardly  up  to  present  requirements. 

The  following  are  the  directions  of  Dr.  H.  Guard  Knaggs  in  his  Lepidopterist's  Guide 
for  the  young,  not  the  veteran,  collector. 

'*  In  carrying  out  observations  upon  the  egg  state,  the  student  should  note  : — 

How  ike  egg  ia  laid  :  Whether  unattached  or  attached  ;  or  if  bo,  by  what  means,  and 
also  by  what  part  of  its  surface ;  the  position  of  the  female  (and  of  her  abdomen)  at  the 
time  of  laying — whether  hovering,  at  rest,  or  in  what  other  act ;  whether  the  eggs  are 
laid  singly  or  in  batches,  and,  if  so,  in  what  number,  and  whether  unarranged  or  how 
arranged ;  also  the  total  number  deposited  and  whether  nude  or  covered,  and,  in  the  latter 
case,  how  covered  or  protected,  together  with  any  exceptions,  individual,  special,  natural 
or  abnormal. 

When  laid :  At  what  date  or  dates,  at  what  time  or  times  of  day  or  night ;  at  what 
intervals,  how  long  after  copulation  and  how  long  after  emergence  of  the  femala 

Where  laid  :     If  not  on  the  food  plant,  where ;  if  on  the  food,  the  exact  position. 

The  duraiion  of  the  egg  state,  in  species  and  in  individual  cases ;  influences  of  tem- 
perature, soil,  locality,  altitude,  time  of  year,  etc.,  which  promote,  retard  or  modify  the 
natural  changes. 

Ihe  appearance  of  the  egg  itself,  as  to  form,  colour,  or  colours,  markings,  elevations, 
depressions,  and  sculpture  on  the  surface ;  together  with  changes,  normal  as  well  as 
irregular,  from  the  time  of  exclusion  to  that  of  hatching. 

Tlie  mode  of  exit  of  the  larva  should  be  exactly  observed  and  any  other  remarks  or 
experiments  which  may  present  themselves  to  the  student,  should  if  possible,  be  followed 
up ;  such  as,  for  instance,  those  of  proving  how  long  the  egg  state  may  continue  (i.e.,  the 
ovum  retain  its  vitality)  with  a  view  to  throwing  light  upon  the,  at  present,  hidden 
causes  of  the  disappearance  and  periodical  reappearance  of  certain  species  ;  and  of 
discovering  if  there  be  any  sexual  arrangement  of  the  eggs,  as  laid,  to  account  for  the 
emergence  of  a  preponderance  of  one  sex  of  the  future  moth  at  one  time,  of  the  other  at 
another,  from  the  same  batch  of  eggs. 

In  describing,  the  best  order  will  be  to  give  the  names  of  the  parent  species,  and 
then,  by  the  assistance  of  microscopical  examination,  in  their  order,  the  measurement, 
form,  sculpture,  colour,  markings  and  changes  ;  the  arrangement  of  the  eggs,  time,  situa- 
tion, etc.,  after  which  a  diagnosis  from  the  allied  species  may  be  added,  as  well  aa  any 
further  remarks  which  may  suggest  themselves." 

So  far  Dr.  Knaggs,  and  when  we  have  got  that  far,  mind  you,  we  have  only  got  these 
little  creatures  out  of  their  eggs,  and  I  might  go  on  at  great  length  giving  the  directions 
tor  obflerving  and  describing  the  caterpillars,  but  I  spare  you.  Let  it  suffice  to  say  that 
we  are  urged  to  carry  out  the  observation  and  description  of  all  the  succeeding  stages, 
with  the  same  care  and  attention  to  all  the  possible  and  impossible  minutiae ;  but  surely 
this  is  a  "  counsel  of  perfection  "  unattainable  by  ordinary  mortals,  and  especially  by  busy 
men. 

But  even  taking  a  much  lower  view,  the  standard  expected  is  still  high.  We  have 
before  us  a  little  creature,  perhaps  barely  a  tenth  of  an  inch  long,  divided  into  a  head 
and  twelve  other  segments,  upon  each  of  which  there  are  various  appendages,  and  we  are 
expected  to  describe  all  these  things  correctly  in  spite  of  the  fac^  that  the  owner  of  the 
appendages  is  constantly  crawling  out  of  focus,  and  perhaps  after  all  our  trouble,  when 
we  think  that  we  have  drawn  up  a  fairly  correct  description  and  venture  to  publish  it, 
some  subsequent  observer,  in  a  '*  criticism  of  previous  descriptions,"  perchance  accuses  us 
of  having  put  some  appendage  upon  the  wrong  segment.     Of  course,  when   we  have 
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abundant  material  we  can  kiU  a  apecimen  or  two  ocoaBionally  in  the  cyanide  jar  and  tlien 
describe  them  at  oar  leiBore,  but  often  we  cannot  spare  any  for  this  pnrpose,  especially  in 
the  case  of  species  which  are  difficult  to  rear. 

Occasionally  we  come  serosa  a  species,  the  larva  of  which  is  easy  to  describe^  but  as  a 
mle  it  is  very  difficult  to  make  a  satisfactory  description.  The  markings  are  often 
possling  and  the  colours  are  frequently  indescribable,  it  being  almost  impossible  to  give 
them  names.  This  chiefly  arises  from  the  more  or  less  translucent  nature  of  their  bodies 
and  from  the  way  one  shade  melts,  as  it  were,  into  another.  In  many  cases  in  whidi 
there  is  not  much  change  after  the  first  moult,  we  still  notice,  as  the  larva  grows,  certain 
things  which  we  had  not  noticed  in  the  earlier  atagea,  and  then  we  are  haunted  by  a 
horrible  uncertainty  aa  to  whether  theae  pointa  have  really  developed  in  the  later  stages, 
or  were  only  overlooked  when  the  creature  was  much  smaller. 

But,  doubtless,  the  chief  difficulty  in  the  way  of  the  general  preparation  of  useful 
descriptions  of  preparatory  atagea  is  that  probably  at  leaat  nineteen  men  out  of  twenty  do 
not  know  what  are  the  chief  pointa  to  be  obaerved  and  described,  and  hence  we  find  aome 
men  deacribing,  with  conacientioua  and  laborioua  ezactnesa,  organs  or  appendages  which 
are  common  to  at  least  all  the  larvae  of  the  particular  group  to  which  the  subject  of  their 
observations  belong,  or  on  the  other  band,  contenting  themselves  with  making  the  slightly 
vague  statement  that  there  are  "  a  number  of  warts  with  radiating  bristles  on  each  aeg- 
ment." 

To  overcome  theae  difficultiea  and  to  bring  the  work  of  aa  many  observera  aa  poaaiUe 
into  harmony,  it  aeema  to  me  that  we  require  a  aimple  bat  comprehenaive  '*  Manual "  for 
the  atudy  of  preparatory  atagea  which,  while  avoiding  diffuaeneaa  and  unnecesaary  techni- 
oalitiea,  ahould  atill  be  preciae  and  explicit,  taking  only  the  moat  elementary  knowledge 
for  granted,  and  aa  fully  illuatrated  aa  poasible ;  not  only  showing  a  figure  of  a  typiaJ 
caterpillar,  but  having  outline  figures  of  all  types  of  larvsB,  showing  how  organs  and 
appendages  are  modified  and  how  they  can  be  homologized,  and  with  the  fullest  parti- 
culars of  the  important  points  to  be  observed  in  each  type  of  larva,  and  with  typical 
descriptions  drawn  up  from  common  and  well-known  larvse  as  models. 

After  a  careful  study  of  such  a  work  with  as  many  specimens  as  we  could  conveni- 
ently lay  our  hands  on,  we  would  be  in  a  position  to  make  thoroughly  useful  descriptions 
because  knowing  what  we  should  look  for,  we  would  not  overlook  important  points,  but 
would  find  them,  if  present.  But  I  shall  probably  be  asked  who  is  the  man  for  this  task, 
and  in  reply  would  say  that,  in  my  humble  opinion.  Dr.  Harrison  G.  Dyar,  who  has  msde 
such  extensive  studies  upon  many  different  groups  of  larvasj  is  well  qualified  to  undertake 
it^  and  it  could  probably  be  issued  as  an  official  bulletin  by  the  Department  of  Agriculture 
at  Washington. 

Another  work  which  is  also  much  needed  is  a  supplement  to  the  *'  Bibliographical 
Catalogue  of  the  Described  Transformations  of  North  American  Lepidoptera,"  prepared 
by  the  late  Henry  Edwards,  and  issued  as  Bulletin  No.  35  of  the  United  States  National 
Museum  in  1889  ;  or  what  would  be  still  better,  a  revisfd  edition  brought  up  to  date  of 
the  same  work.  Such  a  work  is  most  important  in  order  that  people  may  be  informed 
as  to  what  work  has  already  been  done,  and  what  is  lacking  to  fill  up  gaps. 

I  have  said  that  a  knowledf^e  of  the  preparatory  stages  is  necessary  for  a  satisfactory 
classification  of  species,  but  I  believe  it  to  be  also  necessary  in  some  cases  even  for  the 
discrimination  of  species.  An  extremely  interesting  case  of  this  kind  is  that  of  the  two 
forms,  or  as  I  believe  them  to  be,  the  two  species  of  Halisidota,  viz.  Tessellata,  A  and  S., 
and  Harrisii,  Walsh.  Ton  are  doubtless  aware  that  m  long  ago  as  1864  the  late  Benjamin 
D.  Walsh  csilled  attention  to  the  fact  that  there  were  two  kinds  of  larvae  of  Ualisidota 
producing  images  which  were  indistinguishable,  one  being  the  species  named  PhsJnna 
TesseUaris,  by  Abbott  &  Smith,  but  now  known  aa  Halisidota  Tessellata ;  and  the  other 
an  undescribed  form  or  species  which  he  named  Halisidota  Harrisii.  These  two  forms  of 
larvK  difier  remarkably,  and  would  never  be  taken  for  anything  but  species  of  the  same 

Eus.     The  larva  of  Tessellata,  as  you  know,  varies  remarkably,  but  only  within  well- 
iwn   limits.     The  body  is  usually  black  or  blackish ;  the  head  generally  black,  but 
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oocMiopally  tinged  with  reddish  brown,  the  feet  black,  che  prolegs  blaekiah,  the  hairs 
einereoot,  blaokiah  on  the  dorsal  ridge,  or  a  yellowish-brown  with  darker  ridge.  Occasion- 
ally one  it  found  when  abont  half  grown  of  a  gamboge  yellow,  with  a  tinge  of  pink  in  it^ 
but  these  change  before  matarity  to  one  of  the  usual  types.  The  principal  appendages 
are  four  pencils  of  black  hairs,  with  white  pencils  below  them  on  the  thoracic  segments, 
two  each  on  the  second  and  third  thoracic  segments,  and  two  black  pencils  on  the  eighth 
abdominal  segment  There  is  also  a  lateral  white  pencil  on  each  side  of  the  second 
thotmoic  segment  and  some  long  hairs  on  the  ninth  abdominal  one.  In  Harrisii,  on  the 
contrary,  the  body  and  hairs  are  milk-white  up  to  the  last  moult,  the  mature  larva  being 
of  a  rather  dingy  brownish-yellowish  shade,  slightly  darker  on  dorsal  ridge.  The  head  is 
yellowish-brown,  while  the  pencili,  which  are  black  in  Teeseilata,  are  orange  in  Harrisii, 
except  that  there  are  no  orange  pencils  on  the  posterior  part  of  the  body,  but  only  two 
whitish  ones  projecting  backwards  on  the  eighth  abdominal  segment.  The  feet  are 
yellowish,  tipped  with  leddish-brown,  and  the  claspers  whitish.  Thirty- five  years  have  now 
elapsed,  and  yet  the  question  as  to  whether  these  are  distinct  species  or  only  interesting 
varieties  has  not  been  definitely  and  satisfactorily  settled,  a  fact  by  no  means  creditable 
to  North  American  lepidopterists. 

Some  years  ago  I  became  interested  in  this  question,  and  with  a  view  to  making 
experiments  imported  and  set  out  in  our  Mount  Royal  Park  in  Montreal  a  plane  tree 
(Hatanus  Occidentalis).  It  has  now  grown  to  be  a  fair-sized  tree  about  25  feet  high,  and 
last  year  I  began  my  experiments  by  securing  the  eggs  of  Tessellata.  These  in  due  time 
hatched  and  were  divided  between  several  glass  breeding  jars,  in  one  of  which  I  had 
leaves  from  my  plane  tree,  and  in  the  others  oak,  bass  and  othei  trees.  I  had  no  difficulty 
except  with  those  on  the  plane,  but  they  refused  to  eat.  Fearing  they  would  starve 
immediately  I  gave  them  an  oak  leaf  for  a  start,  and  after  they  had  had  a  meal  or  two 
took  it  away  and  left  them  only  the  plane.  This  hunger  forced  them  to  partake  of 
sparingly,  but  they  did  not  relish  it,  and  the  mortality  was  heavy.  A  number  passed 
first  moult,  but  I  only  succeeded  in  carrying  two  past  the  second,  after  which  they  died. 

This  year  I  appealed  to  Dr.  Dyar  to  try  to  get  me  specimens  of  H«  Harrisii,  and  he 
and  his  assistant  very  kindly  devoted  part  of  a  day  to  looking  for  them,  but  they  were 
only  suocessfuLin  finding  four.  These  were  sent  me,  but  naturally  I  was  not  able  to 
make  many  experiments,  and  only  found  that  while  they  preferred  plane  they  would  still 
eat  bass  and  elm.  The  laivse,  are  however,  so  very  distinct  from  ToRsellata  that  it  seems 
probable  that  the  species  is  distinct  in  spite  of  the  images  beios:  indistinguishable.  I  would 
be  inclined  to  lay  down  a  law  that  where  any  two  forms  are  certainly  distinguishable  in 
any  of  their  stages,  and  where  the  two  forms  are  never  found  to  breed,  the  one  from  the 
other,  or  to  occur  in  the  same  brood,  they  are  entitled  to  rank  as  distinct  species. 

The  truth  in  regard  to  these  particular  forms  ought  to  be  easily  investigated  in  any 
locality  where  Harrisii  occurs  in  moderate  abundance.  All  that  is  necessary  is  to  secure 
a  fair  number  of  lar^se,  and  when  the  moths  are  disclosed  from  the  resulting  cocoons  to 
mate  them  and  then  secure  as  many  e^rgs  as  possible,  preserving  the  parent  moths  and 
keeping  the  batches  of  eggs  separate.  If  under  these  circumstances  the  larvae  were  all  of 
the  Harrisii  type  it  would  be  fair  to  conclude  that  the  form  is  a  good  species,  though  it 
would  be  all  the  better  if  a  further  experiment  were  tried,  viz.,  to  see  if  Tessellata  and 
Harrisii  would  mate  and  produce  fertile  offspring  with  characteristics  of  both  forms  in 
the  preparatory  stages. 

I  have  thus  attempted  to  show  the  importance  not  only  of  the  study  of  preparatory 
stages,  but  also  of  experimentation  therewith,  but  tbere  are  many  other  and  more  practi- 
cal subjects  for  study  and  experimentation  than  those  to  which  I  have  alluded,  such  as 
the  possibility  of  propagating  and  disseminating  bacterial  diseases  among  caterpillars  as  a 
means  of  checking  the  ravages  of  injurious  species,  and  this  leads  me  to  direst  attention 
to  the  utter  lack  of  all  provision  of  facilities  for  the  carrying  on  of  such  work  at  the 
Oentral  Experimental  Farm. 
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Last  year  I  refhrred  to  the  t  xcellent  work  being  done  by  our  Dominion  £ntomo1o»girt 
Dr.  Fletcher,  but  he  is  greatly  hoLdicapped  by  the  lack  of  almost  every  requisite  for  the 
efficient  prosecntion  of  bis  work.  It  is  true  that  since  our  meeting  last  year  he  has  been 
given  another  assistant  in  the  person  of  Mr.  Arthur  Gibson,  a  director  of  this  Society, 
bat  much  more  than  this  is  ni  eded,  and  the  farm  should  be  equipped  with  an  inseotary 
of  the  most  approved  design,  and  also,  I  would  suggest,  with  a  small  cold  storage  chamber 
for  the  successful  wintering  of  pupte  and  hibernating  larvro,  which  might  be  the  subjects 
of  experimentation.  There  are  many  such  insectaries  in  the  United  States,  and  it  is  high 
time  that  we  had  at  least  one  in  Canada,  especially  as  no  great  outlay  would  be  necessary, 
and  I  would  respectfully  represent  to  **  tiie  powers  that  be  "  that  there  is  no  economy  in 
employing  a  first  class  entomologist  and  not  giving  him  every  facility  for  doing  the  very 
best  work  of  which  he  is  capable. 

But  I  must  pass  on  to  other  subjects,  and  would  invite  your  attention  to  a  rapid 
review  of  some  of  the  more  important  work  bemg  carried  on  by  leading  workers  in  tliia 
branch  of  science. 

In  Oanada,  owing  to  the  opposition  to  the  working  of  the  San  Josd  Scale  law  in 
Ontario,  a  commission  was  appointed  to  inquire  as  to  the  extent  of  infestation,  whether 
it  had  spread  beyond  its  former  limits,  whether  the  destruction  of  infested  trees  would 
check  the  farther  spread  of  the  scale,  whether  it  would  be  possible  to  exterminate  it, 
whether  there  was  danger  of  further  infestation  from  scales  being  carried  across  the 
Niagara  River,  whether  opposition  to  the  act  was  unanimous,  how  the  work  of  inspeotum 
had  been  performed,  the  commissioners  being  invited  to  make  any  suggestions  they 
thought  desirable  as  to  changes  in  the  mode  of  procedure,  and  as  to  measures  for  toe 
complete  suppression  of  the  pest.  The  commissioners  appointed  were  Dr.  James  Mills, 
President  of  the  Agricultural  College  at  Guelph,  chairman,  with  Mr.  John  Deamess,  ex- 
President  of  this  Society,  and  Mr.  W.  H.  Bunting,  of  St.  Oatharines.  The  inquiry  was 
opened  on  20th  June  and  closed  on  14th  July,  the  Oommissioners  visiting  the  coanties 
of  Lincoln,  Welland,  Wentworth,  Elgin,  Kent  and  Essex  in  Ontario,  as  wdl  as  the  New 
York  side  of  the  Niagara  River  and  Catawba  Island  in  Ohio,  and  examining  one  hundred 
and  sixty- eight  witnesses.  In  regard  to  the  amount  of  infestation  and  the  extent  to 
which  it  had  been  controlled,  it  was  found  that  the  greatest  infestation  is  in  one  corner 
of  Niagara  Township,  near  Niagara  on-the-Lake,  and  in  the  Township  of  Harwich,  Kent 
County,  in  the  neighborhood  of  Guild's  Post-office.  There  is  a  limited  infestation  at 
Kingsville,  and  less  important  ones  at  St  Catharines,  Winona,  Burlington  and  near 
Chatham.  In  ninety-one  other  cases  trees  planted  within  the  last  two  years  were  found 
infested.  These  trees  were  all  destroyed,  and  this  year's  inspection  failed  to  discovc  r 
scale  in  any  but  thirteen  out  of  the  ninety-one  places.  The  scale  was  found  in  five 
nurseries,  but  the  infested  stock  was  destroyed.  While  the  areas  of  infestation  are  not 
large  the  inspector  estimated  that  it  would  be  necessary  to  destroy  over  150,000  trees  to 
be  reasonably  sure  of  exterminating  the  scale.  The  inspector  thinks  that  the  scale  can 
be  exterminated  by  the  prompt  and  vigorous  enforcement  of  the  Act,  but  the  Oommis- 
sioners incline  to  the  opposite  opinion,  and  they  also  believe  that  the  damage  which  the 
insect  is  capable  of  doing  in  this  latitude  has  been  overestimated.  They  found  that,  as 
was  to  be  expected,  the  owners  of  orchards  were  not  unanimous  in  opposition  to  the  Act^ 
for  while  those  whose  orchards  are  not  in  immediate  danger  are  overwhelmingly  in  favor 
of  it,  those  whose  orchards  are  infested  or  in  immediate  danger  of  becoming  so  oppose  it^ 
largely  on  account  of  the  inadequate  compensation  allowed  for  trees  which  are  destroyed, 
but  also  because  no  effort  was  made  to  save  valuable  trees  which  were  only  slightly 
affected,  and  because  the  owners  had  no  voice  in  the  determination  of  the  value  of  the 
trees  deitroyed.  The  Oommissioners,  while  acknowledging  the  faithful  work  of  the 
inspector  and  his  assistants,  thought  that  more  consideration  might  have  been  shown  for 
the  ff elings  of  the  owners  of  infested  trees  and  a  less  offensive  method  of  marking  aadi 
trees  adopted.  They  advised  a  continuance  of  the  inspection  on  modified  lines  for  some 
time  to  come  but  that  valuable  trees  be  treated  for  the  purpose  of  destroying  the  scale 
without  cutting  them  down  and  that  owners  of  trees  nut  so  badly  infested  be  reqnired  to 
treat  them  by  a  prescribed  method  once  a  week  from  the  time  of  notice  till  the  15tfa 
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Ootober.  They  also  reoommended  that  the  compenaatioii  for  trees  destroyed  be  iacroMed, 
the  owner  being  allowed  twenty-five  per  cent  of  the  value  indading  the  crop  and  that  he 
be  represented  in  some  way  at  the  valuation.  They  also  recommended  that  the  utmost  care 
bo  taken  to  prevent  the  spread  of  the  scale  and  that  a  circular  of  instructions  be  prepared 
and  sent  to  every  orchardist  in  the  infested  areas  and  that  every  owner  of  an  orchard  in 
the  Province  be  encouraged  to  make  a  careful  inspection  of  his  orcbsrd  next  winter  to 
discover  whether  or  not  l^ere  is  any  San  Joed  Scale  in  it. 

In  the  United  States  the  work  in  connection  with  the  San  Josd  Scale  has  been 
largely  carried  on  by  the  Agricultural  Experiment  Stations,  but  the  proposed  law  govern- 
ing interstate  commerce  in  nursery  stock  failed  to  pass  the  American  Oongreas.  An 
important  series  of  investigations,  however,  was  carried  out  last  autumn  at  Washington 
for  the  purpose  of  determining  whether  it  is  possible  for  the  scale  to  remain  alive  upon 
any  fruit  dried  by  any  of  the  methods  in  use  in  the  United  States.  This  work  was 
aimed  especially  at  the  German  regulations  prohibiting  the  introduction  of  American 
dried  fruit  into  that  country.  The  results  of  that  work  as  published  in  Bulletin  No.  1 8, 
l^ew  Series,  were  very  sati^actory  as  it  wss  fully  established  that  any  one  of  the  com- 
mercial drying  processes  is  absolute  death  to  the  scale  insect. 

Mr.  Marlatt  has  undertaken  a  systematic  study  of  the  armoured  scales  (Diaspinie) 
and  has  cleared  up  many  doubtful  points  of  synonymy,  the  most  interesting  point,  per- 
haps, which  he  haisi  brought  out  being  the  occurrence  of  the  European  Aspidiotus  Oetrea»- 
formis  in  the  United  States  where  it  has  existed  unrecognized  for  several  years,  although 
late  correspondence  shows  that  it  is  already  distributed  from  New  York  to  the  Mississippi 
River  and  even  to  Idaho. 

Dr.  Howard  has  had  a  careful  study  of  the  insects  injurious  to  the  forest  trees  of  the 
extreme  north*  western  states  carried  on  by  Dr.  A.  D.  HopkinR  who  was  employed  as  a 
temporary  field  agent  for  that  purpose.  He  made  a  careful  study  of  forest  conditions  in 
Northern  California,  Oregon,  Washington  and  Idaho  and  found  very  many  new  Scoly- 
tids  and  has  been  able  to  make  practical  suggestions  which  will  be  of  value  to  the  lum- 
bermen in  that  region.  This  work  should  ako  be  of  value  to  our  lumbermen  in  British 
Columbia  and  the  information  obtained  should  certainly  be  made  available  to  them. 

Farther  work  on  the  study  of  insects  liable  to  be  introduced  from  abroad  has  been 
carried  on  by  Dr.  Howard  and  his  assistants.  One  of  the  latter  was  sent  to  Porto  Rico 
in  the  spring  and  made  large  collections  of  the  injurious  insects  of  that  island  and  further 
observations  are  being  made.  Dr.  Howard  has  been  accumulating  a  large  collection  of 
injurious  insects  of  first-class  importance  from  different  parts  of  the  world,  especially 
Australia^  Japan,  Mauritius  aod  Reanion,  while  the  collection  of  European  injurious 
insects  has  been  greatly  added  to.  The  importance  of  this  line  of  work  was  strikingly 
illustrated  in  an  instance  which  occured  in  the  spriog  of  this  year,  when  an  insect  boring 
in  the  stems  of  orange  received  in  California  from  Japan  was  at  once  recognized  by  a 
comparison  with  the  specimen  received  some  time  ago  from  that  country,  the  habits  of 
which  had  been  previously  reported  upon. 

Late  advices  show  that  the  importation  of  Novius  Oardinalis  into  Portugal,  which 
were  sent  by  the  Washington  office  through  the  courtesy  of  the  State  Board  of  Horticul- 
ture of  California,  was  fully  as  successful  as  anticipated  and  all  danger  from  Icerya  in  the 
extensive  orange  groves  along  the  River  Tagus  is  now  considered  a  thing  of  the  past. 

Mr.  Chittenden  has  been  working  mainly  on  garden  and  orchard  insects  and  has  pub- 
lished his  results  in  Bulletin  No  1 9,  New  Series,  a  pamphlet  of  99  pages  replete  with 
most  interesting  information. 

The  usual  Western  field  work  on  injurious  grasshoppers  has  been  carried  on  and  it 
is  claimed  that  Mr.  Hunter,  the  temporary  field  agent,  has  set  at  rest  all  rumors  in  regard 
to  the  Turtle  Mountains  region  in  North  Dakota  and  Manitoba  as  a  poesible  permanent 
breeding  ground  of  Melanoplus  Spretas,  and  it  is  charged  that  the  occasional  swarms 
which  have  settled  in  Dakota  and  Minnesota  have  come  from  the  region  of  the  Assini- 
boine  River. 
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Dr.  Howard  haa  published  in  the  year  book  of  the  U.S.  Department  of  Agriooltore 
for  the  year  1898  an  important  paper  on  the  inseota  affecting  the  tobacco  plant,  which  ia 
admirably  illustrated  by  a  new  aeriea  of  cute,  and  three  new  pests  are  treated  of  But 
by  far  the  most  interesting  and  important  work  which  has  been  recently  accomplished  by 
Dr.  Howard  and  his  assistants  is  the  successful  introduction  into  Oalifomia  of  the  insect 
named  Blastophaga  Groesorum. 

Hitherto  it  has  been  found  impossible  to  grow  in  that  state  any  figs  which  would 
compare  with  the  Smyrna  fig  of  commerce,  which  is  grown  about  the  eastern  end  of  the 
Mediterranean  Sea.  The  Smyrna  fig  tree  had  been  started  in  California  but  the  flowers 
were  sterile  and  the  figs  invariably  dropped  to  the  ground  before  attaining  the  size  of 
much  more  than  three-quarters  of  an  inch  in  diameter,  but  in  its  native  home  the  floweri 
are  fertilized  by  this  minute  insect  know  as  Blastophaga  Groesorum,  which  normally 
inhabits  the  flowers  of  the  wild  fig  commonly  known  as  the  caprifig.  These  fi^ 
growing  on  the  mountain  side  are  broken  off  by  the  inhabitants  and  are  tied  to  the 
branches  of  the  Smyrna  figs  at  the  proper  season  of  the  year.  The  insects  issuing  from  the 
oaprifigs  and  covered  with  pollen  crawl  into  the  Smyrna  figs,  pollenizing  the  flowers  and 
bringiug  about  the  ripening  of  the  fruit  and  the  production  of  the  seeds  upon  which  the 
flavour  of  the  Smyrna  fig  largely  depends,  and  it  was  decided  that  the  only  way  in  which 
a  fig  equal  in  quality  to  the  Smyrna  fig  couM  be  grown  in  California  was  to  introduce 
the  Blastophaga  into  that  state.  Private  attempts  to  do  this  failed  and  the  government 
was  appealed  to  for  aid,  and  Dr.  Howard,  after  laying  the  matter  before  the  Secretary  of 
Agriculture,  was  authorized  to  make  the  attempt  and  succeeding  in  introducing  living 
specimens  of  theie  useful  little  insects  among  the  Smyrna  figs  and  capriGgs  of  Fresno, 
OaUfomia.  The  introduction  in  1898  was  unsuccessful,  but  this  year  success  crowned 
the  efforts  and  not  only  have  two  generations  of  the  insects  developed  but  many  Smyrna 
figs  have  been  successfully  fertilized. 

Work  is  being  continued  by  the  Washington  Staff  on  the  study  on  the  geographical 
distribution  of  injurious  insects  ;  the  bibliographical  work  also  continues  and  it  is  intended 
to  publish  another  supplement  to  the  Bibliography  of  Economic  Entomology  bringing  the 
list  down  to  January  1900. 

That  the  importance  of  entomology  continues  to  attract  increased  attention  is  shown 
by  the  appointment  of  a  state  entomologist  for  Texas.  The  lamented  death  of  Mr.  H.  G. 
Hubbard  early  in  the  year  interrupted  the  completion  of  his  elaborate  work  on  insects 
affecting  the  citrus  trees,  and  caused  a  great  loss  to  American  entomology.  He  was  an 
able  entomologist,  a  wonderfully  good  collector  and  a  truly  lovable  man. 

Last  year  I  had  the  pleasure  of  announcing  the  approaching  publication  of  Dr.  W. 
J.  Holland's  Butterfly  Book.  Shortly  after  our  meeting  this  work  was  issued  and  re- 
ceived a  hearty  welcome  from  the  entomological  world,  and  up  to  let  of  July  last 
upwards  of  3500  copies  had  been  sold,  which  is  certainly  remarkably  encouraging. 
*  .^jDong  other  important  works  which  have  appeared  during  the  year  may  be  mentioned 
the  Monograph  of  the  Species  of  Acronycta  and  certain  allied  general  with  nine  plates  of 
moths,  four  plates  of  Jarvsa  and  nine  plates  of  structural  details,  by  Drs.  John  B. 
Smith  and  Harris'^n  G.  Dyar  issued  in  the  proceedings  of  the  United  States  National 
Museum,  and  which  is  a  very  important  and  useful  work.  About  the  same  time  in 
December  last  appeared  Dr.  Henry  Skinner's  Synonymic  Catalogue  of  the  North 
American  Rhopalocera  replacing  Mr.  W.  H.  Edwards's  catalogue  of  1884  which  had  been 
out  of  print  for  some  time.  This  ^ork  was  much  needed  and  will  be  of  great  assistance 
to  lepidopterists.  Dr.  Dyai's  proposed  check  list  to  which  I  referred  last  year  has  not 
yet  appeared  as  the  author  informs  me  that  he  is  waiting  for  Prof.  Fernald  to  complete 
his  revision  of  the  TortriddK.  Dr.  Ottolengui  has  net  yet  completed  his  monograph  of  the 
Plusias  but  expects  to  issue  it  during  the  coming  year. 

I  am  glad  to  say  that  we  are  likely  soon  to  have  a  monograph  of  the  Sesiidse.  The 
late  Henry  Edwards  who  had  done  much  work  in  this  group  and  had  described  a  vexy 
large  proportion  of  the  known  species  contemplated  the  publication  of  such  a  monognqph 
but  was  not  able  to  do  so,  but  after  his  lamented  death  his  mantle  fell  upon  Mr.  Benten- 
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miiller  who  had  special  facilitiea  for  the  work  in  having  all  Mr.  Eiwardb'a  types  under 
hii  eare  in  the  American  Moseam  of  Natural  History,  and  who  has  been  working  upon 
the  group  for  some  years.  He  has  now  secured  the  consent  of  the  Directors  of  the 
Museum  to  the  issue  of  the  monograph  and  it  is  expected  to  appear  next  year.  Dr. 
Packard  has  bfon  delayed  in  regard  to  the  publication  of  the  second  volume  of  his  mono- 
graph of  the  Bombycine  Moths  and  it  will  not  appear  during  the  coming  year.  He  is 
waiting  to  fill  up  some  gaps  in  the  life  histories  and  to  obtain  good  coloured  drawings  of 
the  larvse  of  Piatysamia  Gloveri,  P.  Oolnmbia  and  other  forms.  The  part  will  include 
the  Oeratocampidse  and  Saturniidse.  and  any  collector  who  can  obtain  the  eggs  or  larvae  of  P. 
Columbia  would  be  rendering  a  service  to  science  by  contributiag  them  to  aid  in  the 
completion  of  this  work.  Though  not  published  during  the  present  year  attention  should 
be  directed  to  Dr.  Packard's  Text  Book  of  Entomology,  a  most  important  treatise  on  the 
anatofuy,  physiology,  embryology,  and  metamorphoses  of  insects  which  has  been  accorded 
a  very  flattering  reception  not  only  by  the  leading  entomologists  of  this  continent  but 
also  by  those  of  the  old  world. 

Among  other  publications  may  be  mentioned  the  pamphlet  on  the  Hessian  Fly  in  the 
United  States  prepared  by  Herbert  Osbom  and  issued  as  Bulletin  No.  16.  New  Series, 
of  the  Division  of  Entomology  at  Washington. 

Mr.  Wm.  H.  Edwards  although  retired  from  active  entomological  work  has  not 
wholly  given  up  his  interest  in  this  subject,  and  recently  wrote  me  that  he  had  urged 
Mrs.  Peart  to  fill  up  some  of  the  gaps  in  his  album  of  drawings  of  preparatory  stages  of 
the  butterflies,  and  said  that  he  wanted  to  see  these  drawings  deposited  in  some  public 
institution  where  they  would  be  available  for  reference,  and  it  is  much  to  be  hoped  that  thia 
disposition  of  them  will  be  made.  The  formation  of  an  Entomological  Society  in  the  Can- 
adian North-West  Territories  is  an  event  of  which  we  should  all  be  glad.  It  is  much  to  be 
hoppd  that  the  interest  which  the  energetic  President  has  awakened  will  continue  and 
increase  and  bear  good  fruit,  ard  that  the  Society  may  become  affiliated  with  us  as  a 
branch,  and  this  leads  me  to  the  suggestion  that  it  would  be  an  excellent  thing  if  there 
were  more  co-operation  among  the  branches  of  the  Society.  The  Montreal  Branch 
suggested  that  an  interchaoge  of  all  the  more  important  papers  read  before  the  various 
branch^  would  enable  all  the  members  to  have  the  benefit  This  suggestion  was  warmly 
received  by  the  Toronto  Branch,  and  a  few  papers  were  sent  up  from  Montreal,  and 
although  the  idea  has  not  proved  as  fruitful  as  we  hoped  it  would,  better  results  may  be, 
and  I  trust  will  be,  achieved  in  the  future. 

One  other  event  of  the  past  season  to  which  I  should  refer,  was  the  advent  through 
the  medium  of  the  daily  press,  of  a  terrible  bogey  in  the  form  of  a  bloodthirsty  inaeot 
which  was  "  written  up  "  by  the  knights  of  the  quill  under  the  name  of  the  Kissing  Bug. 
It  was  said  that  its  scientific  name  was  Melanolestes  Picipes,  and  the  wildest  stories  were 
told  of  its  deadly  ravages.  lUustrations  of  it  were  published,  and  various  kinds  of 
insects  of  different  orders  were  exhibited  in  newspapers'  windows  as  genuine  specimens  of 
the  bug.  Quite  a  number  of  deaths  were  attributed  to  it,  and  many  timid  people, 
especially  women,  were  seriously  alarmed.  It  started  from  Wafihington  (there  is  some- 
thing very  suspicious  about  this,  but  perhaps  our  friends  of  the  Division  of  Entomology 
can  establish  an  alibi)  and  spread  all  over  the  continent,  creating  devastation  everywhere 
with  the  exception,  it  is  said,  of  Baltimore,  whose  newspaper  men  are  reported  to  have 
been  too  conscientious  to  write  it  up,  though  the  latter  statement  seems  almost  more 
incredible  than  the  stories  told  of  the  bug.  At  last  the  secret  was  given  away  and  the 
kissing  bug  pronounced  a  myth,  the  story  having  been  started  as  a  hot  weather  siUy 
season  hoax. 

I  have  again  to  acknowledge  my  indebtedness  to  Dr.  Howard  for  his  kindness  in  favor- 
ing me  with  much  interesting  information  and  valuable  suggestions  which  have  been  of 
much  service  to  me  in  the  preparations  of  this  address.  And  now  in  laying  down  the 
( ffice  with  which  you  have  honored  me,  and  retiring  to  the  comfortable  dignity  of  a 
Past  President,  I  desire  to  thank  you  most  heartily  for  the  honor  you  have  done  me 
n  electing  me  to  the  highest  office  in  your  gift,,  and  especially  are  my  tlianks  due 
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to  the  other  o£Qoeni  of  the  Society  for  their  unAaling  courtesy  uid  th«r  reftdiiMM  to  aSbrd 
me  every  eaiistMioe  in  their  power,  wid  to  yon,  Udiee  mnd  gentlettaen,  who  are  not  entomo- 
logiata,  I  would  amy  that  if  yon  have  been  dreadfully  hor^  by  my  addreu  yon  mnat  ponr 
ont  the  vials  of  yonr  wrath  npon  the  heads  of  the  Oonncil  who  arranged  that  it  shonld 
be  delivwed  at  this  meeting  instead  of  being  read  in  the  sanctity  of  the  Society's  own  room. 

The  Bev.  Dr.  Fylea  ezpiessed  the  thanks  of  the  meeting  to  the  Fiesident  for  his 
interesting  and  valnable  address.  In  the  course  of  a  hnmorooB  speech,  which  was  much 
enieyed  by  the  audience,  ha  stated  that  when  it  is  borne  in  mind  that  at  least  onO'tenth 
of  the  T^tetable  prodncts  of  the  oosctry  are  annually  destroyed  by  insects,  the  study  of 
their  habits  and  of  the  best  means  □(  dealing  with  them  is  of  maniteit  importanoe. 

Dr.  Fletcher  gave  an  address  illnstrated  with  lantern  pictures,  on  "  Some  Inlereiting 
Insects."  He  prefaced  his  remarks  by  referring  to  the  statement  of  the  prerioos  speaker 
regarding  the  loss  caused  by  insects  and  said  that  if  there  was  even  a  chance  of  saving 
some  of  this  ten  per  cent,  loss  the  study  of  eotomology  must  be  of  ^reat  economic 
importanoe.  He  considered  that  a  great  deal  of  the  destmotion  of  food  products  by 
insects  is  preventable  and  that  entomologists  were  doing  a  most  valuable  work  in  in- 
stractiag  the  oommnaity  as  to  what  meaaures  wre  the  best  to  be  taken  for  the  purpose 
He  spoke  alio  of  the  many  paints  in  the  life-histories  of  common  insects  that  stUl  require 
to  be  investigated,  and  of  onr  want  of  knowledge  of  the  manner  in  which  they  lived 
through  the  winter.  Here  was  a  field  that  wonld  afford  ample  employment  to  every 
entomologist.  Beantifnl  illnstrations  of  the  following  and  several  other  insects  were 
thrown  upon  the  screen  and  their  pecaliaritiea  or  points  of  interest  described  by  the 
speakrr :  The  Oipsy  Moth  (Oeneria  diapar)  which  derives  its  specific  name  "  Dispar " 
from  the  great  disparity  in  the  sizes  of  the  male  and  female  moth,  the  latter  being  nearly 
double  the  size  of  her  mate.  The  state  of  jUasaaohiiEetts  has  been  engaged  for  the  laat 
nine  years  in  trying  to  exterminate  this  insect  and  has  spent  close  upon  a  million  dolltrs 
in  the  efiort.  While  the  object  in  view  has  not  been  completely  accomplibhed,  the  insect 
haa  been  prevented  from  ipreadiug  over  the  surronnding  country  and  is  confined  to  an 
area  that  is  gradually  becoming  more  reatricted. 

The  Brown-tail  Moth  {Euproetia  ehryiorrhea,  Linn.)  is  another  importation  from 
Bnrope  in  the  state  of  Massachusetts  which  is  proving  very  destructive.  Active  measnrea 
however  are  being  employed  for  its  extermination  in  a  similar  manner  to  the  prectding 
species. 

The  Mediterranean  Flour- Uoth  {EpKeetia  Kuhniella  ZA\)  Fig.  1.,  which  has  also  come 
to  us  from  Europe,  has  been  found  in  several  mills  in  Outario  and  various  parts  of  the 


Vig.  1.     The  Ueditrrranuii  Flonr-Mnth  ;  ir  CftterpUUr ;  h  Chryulii ;  e  Motb,  (lightly  enUrgMl; 

d  and  e  enlarged  d«tail>  of  CstKrpilUr  ;  /  aide  viaw  nf  Uoth  ;  g  DwrkiDf,-! 

on  fnnwiiig ;   h  mad.  i  veofttioD  of   winga. 

United  States.     It  is  a  serious  pes',  as  ihe  larva  clogs  up  the  bolting  cloths  with  its 
weim  and  prevents  the  flour  from  sifting  through.     The  moth  itself  does  no  damage. 
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V  '  ^  The  Cfaincfa-bng  (Bliuut  leveopUnu)  Fig.  3,  ciin«ed  a  low  in  the 

.   ^V       ^r    ,      HtMte  af  Illinois  alone  of  Mventj-tbiee  milliona  o(  dollars  in  a  MDgte 
^^  ^^t     /        y*"  ^y  ^''  deitruction  of  oom  and  whefct  cropi. 

^^^^L^         It  i*  now  ooDtrolled  to  ■  largn  extent  by  mOKiu       '<  , 

^^^■^  of  ft  fangons  diaesse  which    is  disseminrnti d    by  \    \  '     I 

^"^^^^v        diatributiDg  •flfected  individuala  wherever  the  bug  \.  \l   J 

y  ^JUv  \      is  numeroui.     Fortnnately  for  ua  thia  insect  ia  ^^^\^Tk^,5^S^ 
T    ^HBB\    >"  rarelj  fonnd  in  Canada  and  has  never  done  any  ^^^j^i^^^^^ 
/    ^^H    V        harm  to  onr  crops.  j  /M     \ 

J      ^/r      \.  The    Hessian   Fly  ( Ceeidomtfia   deatruetor,        /   \  W  /  V 

-,-  ''   Say  )  Fig.  3,  is  doing  considerable  damage  in  the     /     ^       \     \ 

-I  wheat  fielda  of  Ontario  to-day.     In  some  parts  \       ' 

"'fi^  Si'''h^'K°'  °'  Manitoba  it  ia  alao  doing  great  injory,  deatroy-  /  \ 

SlSS'  .l^'r.turjinR  from  five  to  twenty  percent  of   the  crop.    ™     3     hbmUd  Fly 
■be.  There   it  has  only  one  brood    in  the  year,  bat       gmtl;  magnified. 

hne  and  furthtr  south  there  are  two. 


Fig.  4.  Pol;pluiiDus  Uotb,  female,  natontl  tiie. 
The  PjlyphemuB  Moth  (Telea  palyphemus  Linn)  Fig.  4,  a  very  handsome  insect, 
whose  larva  feeds  largely  upon  elm.  The  caterpillar  eaba  out  a  large  portion  from  one 
nde  of  a  leaf,  and,  when  resting,  filla  the  apace  with  its  body.  The  ooloar  matching  that 
of  the  leaf,  and  the  serrated  outline  of  the  oreature'it  back  corresponding  closely  to;tho 
original  leaf,  afford  it  a  remarkable  protection  against  ordinary  enomies. 
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Fift.  i>.|   Sphinx  dnijiifSTKnun,  ll*t>ir»l  riw. 

Ttie  Plum  Sphinx  {.'^pkitix  lirupifrrarum,  Bm.-Abb  )  Fig.  6,  whole  IftrvR  la  famiahed 
with  B  itiQ  briBtlr  tail,  errorieonxlj  iappofled  by  ignorant  people  to  be  a  poiaonoiu  rting. 


Kit(.  7.  Sphinx  draplftnuom  1mt». 
The  Yellow-necked  Apple  tree  Caterpillar  (  Datana  minulra,  Drnry)  and  leTenl 
•other  iaterevting  itpecies  of  insects  were  next  exhibited  and  brii-flj  described.  The  oloaiiig 
picture  displayed  the  extraordinary  chTjulia  of  an  Alrican  bntterfly  which  beut 
a  atriking  resemblance  to  the  face  of  a  monkey.  The  lecturer  regretted  tbat  he  wa( 
aaable  to  obtain  an  illustration  for  the  lautf  rn  of  a  similarly  grotesque  chryialia  found  in 
thii  country,  that  of  the  well  known  buCtertly  Feniitea  Tar/juinitis,  Fabr.,  whon  larra 
feeds  upon  the  woolly  aphii  of  the  alder. 

The  following  paper  was  then  read  by  Frofeuor  Webster  : 

ONE  HUNDRED  TEARS  OF  AMERICAN  ENTOMOLOGY. 
Bt  F.  M.  Webstbr,  WoosTHi,  Ohio. 

This  ia  an  appropriate  year  for  retrospection s  ;  and  why  not  in  the  acienoe  of  ento 
mology  as  well  as  elsewhere  t  Why  may  we  not  stand  on  the  threshold  of  a  new  centnrj 
as  the  footman  who  has  made  hia  way  over  the  snow-clad  prairies,  and,  at  settiDg  ans, 
faces  about  and  follows  with  his  eyes  the  stippled,  undulating  line  of  tracks  that  marks 
his  wanderings  over  the  plain  of  glistening  whitel  Mayhap,  as  the  wanderer  turns  again 
to  resume  hie  journey,  it  will  be  witli  renewi  d  vigor  and  enconiagement  that  will  aupport 
hiui  in  bis  onward  course,  And  yet  the  illustration  is,  in  some  respects,  inapplioable  to 
the  case  in  point,  as  the  entomology  of  1899  contains  not  only  all  of  the  knowledge 
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that  id  being  accumulated,  in  regard  to  liie  acicnce  at  the  present  timei  but  all  that  has 
come  down  to  us  through  the  past.  The  results  of  a  piece  of  entomological  work, 
carried  out  at  the  present  time^  represent  not  only  what  the  present  author  has  himself 
accomplished,  but  the  best  that  has  gone  before,  precisely  as  the  four  monster  battleships, 
two  Russian  and  two  American,  now  in  course  of  construction  in  the  Cramp  shipyards  at 
Philadelphia,  represent  not  only  the  triumphs  of  modem  ship  building,  but  the  lessons 
taught  by  the  failures  and  successes  of  hundreds  of  years  of  ship  building.  As  entomolo- 
gists we  are  now  working,  not  alone  with  our  own  light,  but  wi&h  our  own  plus  that  of 
all  that  has  been  done  before  us,  or  so  much  thereof  as  has  not  been  eliminated  by  the 
■iftings  of  time  as  the  dross  is  eliminated  from  the  pure  metal  by  the  crucible.  But  for 
the  labors  of  those  who  have  gone  before  us,  crude  though  such  may  now  appear,  the 
present  status  of  the  science  could  not  now  be  possible.  He  that  does  his  best  in  his 
day  and  generation  will  have  little  to  rea^ret  thereafter. 

Going  back  to  the  beginning  of  the  present  century,  we  find  the  science  ef  entomo- 
logy but  little  more  than  in  embryo  ;  even  in  England  and  Europe,  it  was  still  in  a  very 
primitive  state  as  compared  to  the  present.  Up  to  about  1775,  all  information  relative 
to  American  insects  was  only  obtainable  by  collections  being  made  in  this  country,  and 
sent  over  to  England,  France  or  Germany,  for  determination  and  description.  Thus  it 
came  about  that  original  descriptions  of  many  of  our  species  of  insects,  especially  the 
more  common  ones,  are  to  be  found  in  foreign  publications,  and  the  types  of  these  species 
are  scattered  through  the  collections  and  museums  of  England  and  Europe.  In  fact, 
during  the  latter  half  of  the  last  century  and  the  beginning  of  the  present,  this  was  the  only 
course  possible  to  pursue,  as  there  were  no  collections  or  libraries  in  this  country,  and  the 
educational  institutions  were  exclusively  classical  in  their  nature.  Even  so  late  as  1815, 
Harvard  offered  no  direct  instruction  in  natural  history,  except  in  the  lectures  of  Pro£ 
Peck,  and  for  these  an  extra  fee  was  charged,  while,  when  Thomas  Say  went  to  the  Phila- 
delphia Academy  of  Science,  in  1812,  he  found  a  company  of  men  had  founded  it  with 
a  view  to  anything  but  the  advancement  of  science,  and  the  collections  consisted  of  some 
half  dozen  Bpecimens  of  common  insects,  a  few  madrepores  and  shells,  a  dried  toad  and  a 
atuflTcd  monkey.  But  the  facilities  for  securing  entomological  material  from  this  countryi 
by  foreign  entomologists,  must  have  been  exceedingly  slow  and  unsatisfactory.  A  few 
specimens  brought  home  by  a  returning  traveUer,  or  secured  through  the  hands  of  cap- 
tains of  ships  or  from  army  officers,  were  probably  the  channels  through  which  the  major 
portion  of  the  material  was  obtained.  Even  the  American  post  was  slow  and  expensive, 
and  it  was  often  necessary  for  entomologists  to  wait  for  months  until  some  friend  happened 
to  be  going  in  the  right  direction,  and  could  be  prevailed  upon  to  carry  letter  and  speci- 
mens to  a  fellow  worker.  The  correspondence  of  all  of  the  early  workers  in  entomology 
indicates  very  clearly,  how  much  they  were  hampered  by  these  deficient  methods  of  com- 
munication. Even  so  late  as  1831,  Dr.  T.  W.  Harris  wrote  as  follows,  in  some  remarks 
appended  to  his  catalogue  of  the  insects  of  Massachusetts :  **  Should  any  young  sons  of 
New  England  have  the  inclination  to  turn  their  attention  to  this  interesting  branch  of 
natural  history  they  must  for  want  of  neceessary  books  on  the  subj<)ct  remain  in  ignorance  of 
the  labors  of  their  European  contemporaries ;  and  although  they  may  have  discovered 
many  curious  and  valuable  facts  respecting  our  insects,  they  must  resign  to  foreigners 
the  honor  of  making  known  the  obiecbs  of  their  investigations." 

In  view  of  the  foregoing,  then,  it  is  not  surprising  that  the  close  of  the  last  century 
should  have  found  so  little  accomplished  in  entomological  research  in  America,  and  that 
except  for  an  occasional  fragmentary  paper  published  in  some  local  journal,  or  at  best  in 
the  transactions  of  some  semi-scientific  body,  there  had  been  but  two  contributions  to  the 
knowledge  of  American  insects  and  one  of  these  was  published  in  England,  being  entitled 
to  consideration  here  because  of  its  relating  wholly  to  American  insects.  The  first  of 
these  waa  entitled  **  Natural  History  of  the  Slug-worm,"  a  pamphlet  printed  in  Boston  in 
1790  and  written  by  Professor  Peck,  and  for  which  the  author  was  awarded  a  premium 
of  t^O.OO  and  a  gold  medal  by  the  Massachusetts  Agricultural  Society.  The  second  was 
published  in  England  in  1797  and  was  entitled  "  The  Natural  History  of  the  Rarer 
Lepidopterous  insects  of  (Georgia,"  by  ^  Abbot  and  Sir  J.  E.  Smith  and  comprised  two 
folio  volumes  wiUi  106  colored  plates. 
3  RK. 
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Thas  it  will  be  aeen  that,  whatever  colleotiona  had  been  made  in  Amerioa,  these  were 
in  foreign  hands,  and  the  desoriptiona  publiahed  in  foreign  literature,  and  it  was  under 
these  conditions  that  the  present  oentnry  found  the  science  of  entomology.  But,  two 
eventfl  had  transpired  which,  though  giving  no  indication  of  their  future  effect,  were  to 
start  the  science,  both  pure  and  applied,  in  that  forward  movement  that  has  resulted  in 
its  present  condition 

On  July  27th,  1787,  there  was  born  in  Philadelphia,  to  Benjamin  Say  and  wife,  a 
son,  who  was  afterwards  named  Thomas.  On  November  12th,  1795,  in  Dorchester, 
Massachusetts,  there  was  bom  to  Thaddeus  Mason  Harris  and  wife,  a  son,  who  was  after- 
wards named  Thaddeus  William.  The  first  of  these  was  the  son  of  a  Quaker  physician 
and  apothecary,  and  the  other  the  son  of  a  Oongregational  minister.  With  tiiese  two 
lads,  who  at  that  time  ^ve  little  indication  of  their  future  greatness,  and  the  state  of 
affairs  that  I  have  indicated  in  the  foregoing,  began  what  might  well  be  termed  the  first 
century  of  American  entomology. 

Ere  the  present  century  had  been  ushered  ir,  there  had  been  serious  depredations  of 
insects,  and  now,  with  the  establishment  of  an  agricultural  press  there  came  communica- 
tions and  discussions  regarding  the  nature  of  the  insects  implicated  in  these  ravages. 
These  contributions  came  from  both  the  north  and  the  south,  and  westward  from  beyond 
the  Allegheny  MountMus,  but  there  was  none  to  throw  scientific  light  upon  any  of  the 
problems  involved.  No  one  to  identify  the  species  of  insects  that  were  engaged  in  depre- 
dations, or  to  tarnish  the  information  that  would  enable  the  people  to  understand  their 
habits,  or  to  determine  whether  there  were  one  or  several  kinds  engaged  in  the  work  of 
destruction.  There  was  chaos.  Who  was  there  that  would  from  out  of  this  bring  system 
and  order  ? 

The  boy,  Thomas  Say,  had  proved  an  indifferent  pupil ;  had  been  taken  from  school 
and  placed  in  his  father's  shop ;  then  started  in  business  and  ended  in  bankruptcy. 
From  boyhood  he  had  taken  the  greatest  delight  in  collecting  insects  and  he  now  turned 
his  back  as  it  were  on  business  and  began  the  work  that  was  to  make  his  name  ^ft^inili^ii 
throughout  the  world  where  natural  science  was  studied,  and  give  him  the  weU-eamed 
title  of  ''  The  Father  of  American  Entomology."  About  1817  he  began  to  publish  the 
results  of  his  studies  and  continued  up  to  the  time  of  his  death  in  1834.  Though  his 
work  was  incomplete  and  has  been  in  some  cases  criticised  for  its  want  of  accuracy,  yet 
it  was  the  foundation  of  the  technical  branch  of  the  science  in  America. 

The  boy  Thaddeus  W.  Harris,  on  the  contrary,  seems  to  have  been  studious  but  not 
at  all  inclined  towards  natural  science.  While  at  Harvard,  from  1811  to  1815,  he  seems 
to  have  developed  a  taste  for  entomology  which  appears  to  have  been  stimulated  by  his 
friend  and  instructor,  Professor  Peck,  It  is  interesting  to  note  that  his  studies,  even  at 
an  early  date,  began  to  take  a  somewhat  different  course  from  those  of  Thomas  Say  in 
that  he  became  interested  in  the  habits  of  the  insects  which  he  studied.  He  began  to 
collect  insects  as  early  as  1820  and,  as  he  tells  us,  soon  became  impressed  with  the  great 
need  of  a  manual  of  American  entomology.  This  was  doubtless  the  primitive  idea  that 
later  led  up  to  his  work  that  has  become  classical,  viz.,  his  *'  Insects  Injurious  to  Vege- 
tation;" published  in  1841  and  reprinted  in  1842,  and  again  in  a  re7ised  form  in  1852. 
Though  this  embodied  the  results  of  long  years  of  patient  labor  under  the  most  disoour 
aging  circumstances,  the  author  received  from  the  State  for  his  labor  the  munifioent  sum 
of  $175.00.  This  work  was  to  the  applied  science  what  Say's  American  Entomology  was 
to  the  pure,  viz.,  the  foundation  ;  and  if  Thomas  Say  was  the  "  Father  of  Technical 
Entomology,"  then  T.  W.  Harris  is  fully  entitled  to  the  honor  of  being  called  the  '*  Father 
of  Applied  Entomology  "  in  America.  To  these  two  men  we  owe  the  inspiration  that 
has  induced  many  an  entomologist  to  commence  his  studies  and  encouraged  him  and  sus- 
tained him  in  his  later  work.  They  were  the  pioneers  of  that  period  extending  from 
1800  to  the  death  of  Say  in  1834,  and  and  in  the  cape  of  Harris  this  period  continued  up 
to  1855,  his  last  paper  on  the  Rose  Bug  (Macrodactylua  siibspinosiLs)  appearing  in  the 
Boston  Cultivator  on  September  8  of  that  year.  It  was  Dr.  Asa  Gray,  I  believe,  that 
wrote  of  Harris :  **  Of  other  genuine  naturalists  I  have  read  but  he  is  the  only  one  I 
ever  s  aw." 
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While  Thomas  Say  has  come  to  be  honored  by  the  title  of  **  Father  of  American 
Entomology,"  he  had  already  himaeli  bestowed  that  or  a  similar  title  upon  Rev.  F.  Y. 
Melaheimer,  and  in  his  "  American  Entomology  "  he  calls  him  the  "  parent  of  entomology 
in  this  country."  In  1806,  so  far  as  I  am  able  to  determine,  Rev.  F.  Y.  Melsheimer 
pabliBhed  the  first  general  catalogue  oi  North  American  coleoptera.  In  1842  the  Ento- 
mological Society  of  Pennsylvania  was  formed  for  the  purpose  of  giving  an  impulse  to 
the  study  of  entomology  by  bringing  together  the  cultivators  of  the  science  and  preparing 
a  catalogue  of  the  coleoptera  of  the  country.  Owing  to  the  fact  that  many  species  of 
coleoptera  had  been  described  in  England  and  Europe,  as  well  as  in  this  country,  and 
many  species  were  to  be  found  in  the  cabinets  of  American  collectors  without  names, 
there  was  almost  utter  confusion  and  it  was  thought  that  a  catalogue  of  all  described 
species  would,  in  a  measure  at  least,  reduce  this  chaos  to  system  and  facilitate  the  further 
atody  of  this  interesting  order  of  insects.  Accordingly  the  preparation  of  this  catalogiie 
was  assigned  to  Dr.  F.  E.  Melsheimer,  son  of  Rev.  F.  Y.  Melsheimer,  author  of  the  first 
catalogue.  This  was  prepared  for  publication  and  afterwards  revised  and  enlarged  by 
Dr.  J.  L  LeOonte  and  S.  S.  Haldemau,  and  published  in  1853  by  the  Smithsonian  Insti- 
tution.    And  from  this  has  evolved  our  check  lists  of  North  American  Ooleoptera. 

After  the  death  of  Thomas  Say  in  1834  several  gentlemen  took  up  the  work  and  as 
there  had  been  several  scientific  bodies  organized,  and  the  publications  of  these  offered 
facilities  for  printing  the  results  of  their  labors,  a  considerable  impulse  was  offered  to  the 
advancement  of  the  science.  Among  these  workers  was  Maj.  LeOonte  and  later  his  son, 
Dr.  John  L  LeConte,  who  afterwards  did  so  much  for  American  coleopterology  ;  Dr.  S,  8. 
Haldeman,  Professor  N.  M,  Hentz.  Dr.  Ohristian  Zimmerman  and  Edward  0.  Herrick. 
Among  the  work  of  foreign  entomologists  as  related  to  American  species  we  note  especi- 
ally that  of  Rev.  Wm.  Kirby,  who  was  the  author  of  th'\t  portion  of  Sir  John  Richard- 
son's "  Fauna  Boreali- Americana  "  which  treats  of  injects.  This  contained  descriptions 
of  no  less  than  447  species  of  !Oaiiadian  insects,  especially  coleoptera,  and  was  published 
in  1837,  having  since  been  revised  and  republished  in  the  '*  Oanadian  Entomologist "  by 
Dr.  Bethune.  In  1840  Mr.  P.  H.  Gosse  published  in  England  a  list  of  2G  butterflies, 
43  moths  and  a  number  of  other  orders,  1 4  of  which  were  figured.  It  was  with  these 
advances  and  in  this  condition  that  the  beginning  of  the  last  half  of  the  present  century 
found  the  science  of  entomology  in  America.  There  was  great  confusion  in  regard  to 
species  and  this  seemed  to  prevent  any  rapid  progress,  both  in  the  pure  as  well  as  the 
applied  science,  for  the  latter  must  always  await  the  advance  of  the  former.  As  I  have 
stated,  the  Smithsonian  lustitution,  by  the  publication  of  Melsheimer's  Catalogue  of  the 
Coleoptera,  greatly  assisted  workers  in  that  order  of  insects  but  the  good  work  stopped 
there  and  it  was  nearly  five  years  before  other  orders  were  similarly  treated  in  the  publi- 
cations of  this  institution. 

The  new  and  beautifully  illustrated  edition  of  Harris's  Insects  Injurious  to  Y^getation 
gave  this  work  a  renewed  value  and  popularity,  especially  among  the  agricultural  classes. 
In  1854  there  appeared  a  series  of  volumes  illustrating  the  agricultural  and  natural  history 
of  New  York.  Yolume  Y  of  the  series  was  devoted  to  the  more  common  and  injarious 
species  of  insects.  It  is  a  large  quarto  volume  profusely  and  brilliantly  illustrated,  but 
one  for  which  entomologists  have  not  been  able  to  find  any  particular  use. 

In  1855  Dr.  Asa  Fitch  received  the  appointment  of  entomologist  to  the  New  Fork 
State  Agricultural  Society,  the  Legislature  having  made  provision  for  the  establishment 
of  the  ofilce  which  was  synonymous  with  that  of  State  Entomologist.  The  selection  of 
Dr.  Fitch  was  a  wise  one,  and  he  promptly  began  to  take  up  the  work  so  well  begun  iu 
Massachusetts  by  Dr.  Harris,  and  for  fourteen  years  his  annual  reports  went  out  not  only  to 
aid  the  farmer  to  cope  with  injurious  species,  but  also  to  aid  the  more  technical 
entomologist,  as  a  considerable  number  of  the  original  descriptions  of  our  insects  are  to 
be  found  therein.  In  1856  the  Canadian  Bureau  of  Agriculture  and  Statistics  offered 
prizes  of  £40,  £25  and  £15  for  the  best  essays,  respectively,  on  the  '*  origin,  nature  and 
habits,  and  the  history  oi  the  progress  from  time  to  time, — and  the  cause  of  the  progress — 
of  the  weevil,  Hessian  fly,  midge  and  other  insects  as  have  made  ravages  on  the  wheat 
crof  s  of  Canada  ;  and  on  such  diseases  as  the  wheat  crops  have  been  subject  to,  and  on 
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the  best  means  of  evading  or  guarding  againat  them."  The  first  prize  was  awarded  fo 
Professor  H.  T.  Hind  of  Trinity  College,  Toronto,  and  his  Essay  on  the  Inseota  and 
Diseases  of  Wheat  appeared  in  1857,  being  the  first  publication  relating  to  applied  ento- 
mology, issued  by  the  Oanadxan  Government.  In  the  meantime,  the  United  States 
Department  of  Agriculture  had  secured  the  services  of  Mr.  Townend  Glover,  an  Eng- 
lishman, born  in  Rio  de  Janeiro,  South  America,  in  1813,  and  who,  after  much  wander- 
ing about,  bad  finally  settled  in  the  United  States,  about  1836.  June  14,  1854,  Mr. 
Glover  received  his  appointment  ^'  For  Collecting  statistics  and  other  information  on 
seeds,  fruits  and  insects  in  the  United  State?  "  This  was  just  about  the  time  that  the 
new  Bureau  of  Agriculture  was  established,  and  attached  to  the  United  States  Patent 
Office,  and  the  Report  of  the  latter  for  the  year  1854  contains  the  first  of  a  series  of 
reports,  on  various  insects  injurious  and  beneficial  to  vegetatio;3,  though  this  was  the 
exact  title  of  the  first;  only.  The  reports  for  1854  and  1855  are  fully  illustrated.  In 
the  winter  of  1856  57,  Mr.  Glover  was  ordered  to  British  Guiana  and  Venezuela,  and 
there  is  nothing  from  bim  in  the  Patent  Office  report  for  1856  ;  but  in  1857  he  again 
appeals,  though  his  articles  are  also  signed  by  the  Chief  Clerk,  D.  J.  Brown,  by  initials 
only,  and  this  is  true  of  the  reports  of  the  Patent  Office  for  the  years  1858  and  1859. 
The  entomological  paper  for  the  year  1860  was  prepared  by  Mr.  P.  R.  Uliler  of  Balti- 
more, Md.  Although  Mr.  Glover  was  not  in  evidence  in  these  documents  at  this  time,  he 
was  not  idle,  as  will  appear  later.  But  the  Government  had  now  taken  the  initiatory  step 
and  recognized  economic  entomology.  In  the  meantime  Dr.  William  Le Baron  of  Illinois^ 
afterwards  State  Entomologist  of  that  State,  began  the  publication  of  contributions  on 
Injurious  and  Beneficial  insects,  in  the  *'  Prairie  Farmer"  in  1850,  and  continued  to  do 
so  until  1874,  two  years  prior  to  his  death.  Miss  Margaretta  Hare  Morris,  who  began 
to  study  the  habits  of  injurious  insects  in  1841,  continued  her  work  and  publioationa  up 
to  1860.  Thus  it  will  be  seen  that  the  applied  science  was  making  rapid  strides,  not 
alone  as  to  the  study  of  insects  themselves,  but* in  the  diffusion  of  the  knowledge  gained 
by  these  studies,  among  the  horticultural  and  agricultural  masdes,  and  the  literature  of 
these  industries  at  this  period  is  even  now  very  interesting  to  economic  entomologists. 
One  can  scarcely  prepare  a  paper  on  many  of  our  common  insects  without  referring  back 
to  the  volumes  of  the  Prairie  Farmer,  The  Country  Gentleman,  The  Canadian  Journal, 
The  Canadian  Naturalist  and  Geologist,  and  others  of  that  character. 

But  how  about  the  pure  science  ?  Has  that  branch  been  allowed  to  fall  behind  and 
the  workers  therein  become  discouraged  1  Though  discouraged  they  probably  were,  many 
times,  yet  there  does  not  appear  to  have  been  any  lagging  behind  or  giving  over  to  de- 
spair. Dr  John  L.  LeConte  did  not  terminate  his  labors  with  the  preparation  of 
Melsheimer's  Catalogue  of  the  Coleoptera  ;  but  the  volumes  of  the  Proceedings  of  the 
Philadelphia  Academy  of  Science  from  1852  to  1865  are  filled  with  his  descriptions,  and, 
besidf  s,  there  were  many  pspers  published  in  the  Transactions  of  the  American  Philoso- 
phical Society,  and  other  similar  publications.  In  1857,  Baron  R.  Osten  Sacken,  of  tha 
Russian  Legation  at  Washington,  having  been  interested  in  the  Diptera,  at  the  aolioitft- 
tion  of  the  Smithsonian  Institution,  prepared  for  publication  a  Catalogue  of  the  described 
Diptera  of  North  America,  and  including  the  West  Indies,  Central  America  and  Mezioa 
In  his  pre  face  to  this  Catalogue,  which  was  published  by  the  Smithsonian  Institation,  in 
1858,  Baron  Osten  Sacken  expresses  the  hope  that  it  will  encourage  the  study  of  tha 
Diptera,  as  rapidly  as  Melaheimer's  Catalogue  of  the  Coleoptera  had  furthered  the  study 
of  that  order  of  insects.  In  continuation  of  this  work  on  the  Diptera,  there  appeared, 
from  the  same  Institution,  in  1862,  Part  I,  of  the  Monographs  of  the  Diptera  ol  North 
America,  by  H.  Loew,  edited,  with  additions,  by  Baron  Osteu  SackeiL  Part  II,  of  the 
same  series^  appeared  in  1864;  Part  IK,  by  Dr.  Loew  alone,  in  1873,  and  Part  IV,  by 
Osten  SRcken  alone,  in  1869.  Dr.  John  G.  Morris,  an  entomologist  of  Baltimorei  had 
been  gathering  materials,  and  in  1860  the  Smithsonian  Institution  published  a  Oatalogue 
of  North  American  I/'pidoptera,  and  a  Synopsis  of  American  Lepidoptera  to  accompany 
this,  in  1862,  though  Part  I  only  was  published.  In  1861,  a  synopsis  of  the  Nearoptera 
of  North  America,  by  Dr.  H.  H^gen,  LeConte's  Coleoptera  of  Kansas  in  1859,  hia  Clasd- 
ftoation  of  Coleoptera  of  North  America  in  1862,  his  List  of  the  Coleoptera  of  North 
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Ameriot,  Part  I,  in  1866,  his  New  Species  of  North  American  Oolesptera,  in  the  game 
year,  and  Part  II  of  both  of  these,  published  in  1873,  together  with  the  OatalQ^ne  of 
Orthoptera  of  North  America,  by  S.  H.  Scndder  in  1868,  all  printed  by  the  Smithsonian 
Imtitation,  show  an  amazing  amount  of  activity  among  entomologists,  daring  a  decade 
when  there  was  supposed  to  be  little  time  for  science,  except  that  of  war.  Dr.  LeConte 
himself  dropped  his  studies,  and  went  to  the  front  to  care  for  the  nick  and  wounded,  and 
give  to  the  country  his  professional  services.  Dr.  Breckenridfl^  Clemens  had  published 
his  admirable  Synopsis  of  North  American  Sphingidie  in  1859,  in  the  Journal  of  the 
Academy  of  Sciences  of  Philadelphia,  and  also  during  the  same  year  a  paper  on  the 
ArctiidsB  in  the  Proceedings  of  the  same  institution.  Others  had  published  papers  in  the 
publications  of  the  American  Philosophical  Society,  the  Boston  Society  of  Natural  His- 
tory, and  the  New  York  Lyceum  of  Natural  History.  The  various  Explorations  and 
Surveys,  carried  forward  by  the  United  States  Government,  for  various  purposes,  fur- 
nished opportunities  for  making  collections  in  the  newer  portions  of  the  country,  and  the 
folio  volumes  dealing  with  the  results  of  theee  expeditions  are  filled  with  valuable  ento- 
mological papers. 

In  1861  the  Entomological  Society  of  Philadelphia  began  the  publication  of  its 
proceedings,  the  Society  itself  having  been  chartered  in  1862,  and  six  volumes  of  these 
were  issued  prior  to  1866,  when  it  was  changed  to  the  American  Entomological  Society, 
the  transactions  of  which  have  been  published  quarterly  up  to  date.  In  the  first  series, 
as  above  indicated,  are  found  exhaustive  papers  by  all  of  the  most  prominent  entomolo- 
giatB  of  the  times.  In  the  first  volume  will  be  found  the  name  of  William  Couper,  and 
in  the  second  that  of  William  Saunders,  among  the  contributors.  Surely  it  cannot  be 
aald  that  there  was  any  lack  of  activity  during  the  fifth  and  sixth  decades  of  the  present 
oentory,  among  technical  workers  in  entomology.  But  this  is  by  no  means  all  that  had 
been  accomplished.  In  1862  there  appeared,  in  the  Canadian  Naturalist  and  GeologiH^ 
a  list  of  thirty- six  persons,  resident  of  C3anada,  who  were  interested  in  entomology,  the  list 
having  been  prepared  by  Dr.  Bethune  and  Mr.  William  Saunders.  On  September  26th, 
1862,  ten  of  the  gentlemen,  whose  names  appeared  in  the  above  mentioned  list,  met  in 
Toronto  to  consider  the  matter  of  a  definite  organization,  This,  however,  was  not 
aocompHshed  until  April  16th,  1863,  when  the  Entomological  Society  of  Oanada  was 
ori^anized. .  The  September  meeting  in  Toronto  was  the  first  meeting  of  entomologists  to 
be  held  in  Canada,  and  you  will  pa^on  me  the  disgression  if  I  call  attention  to  the  fact 
that  on  August  30th,  1889,  there  was  also  in  Toronto  another  entomological  society  bom, 
Tia.y  the  AsMX^iation  of  Economic  Entomologists,  a  body  that  was  destined  to  include  in 
its  membership,  not  only  every  American  economic  entomologist,  but  every  foreign 
worker  in  the  applied  science.  No  other  society  or  organization  has  done  so  much  to 
bring  the  workers  in  the  world,  in  the  science  of  applied  entomology,  together,  in  inflnenoe 
and  effort,  as  has  this  one.  No  similar  organization  of  the  kind  exists,  and  it  has  been 
off  Immense  advantage  to  workers  in  the  applied  science  in  almost  every  countiy  where 
entomology  is  known  as  a  science.  To  Toronto  then,  must  go  the  honor  of  being  the 
Inrthplace  of  two  of  the  most  important  entomological  organizations  in  America.  The 
Canadian  Entomological  Society,  after  seven  years,  was  incorporated  in  1871,  under  the 
name  of  "  The  Entomological  Society  of  Ontario,"  and  I  esteem  it  a  high  honor  to  be 
allowed  to  address  you  at  this  its  thirty-sixth  annual  meeting.  The  Quebec  and  London 
branches  were  established  in  1864,  and  that  of  Montreal  in  1873.  In  1864  the  newly 
organiied  Society  published  a  list  of  144  species  of  Canadian  lepidoptera,  followed  in 
1865  by  a  list  of  350  additional  species.  In  1867,  a  list  of  1231  species  of  coleoptora 
was  issued,  being  ten  times  the  number  enumerated  by  Mr.  Couper  twelve  years  prev- 
ioualy.  In  August,  1868,  was  issued  the  first  number  of  "  The  Canadian  Entomologisf 
Other  similar  periodicals  have  come  and  gone,  with  but  two  exceptions,  viz ,  "  Psyche  " 
and  "  Entomological  News,"  the  first  of  which  appeared  in  1874,  published  in  Cambridge, 
ITsBSsrhnsntts.  and  the  second  in  1890,  and  published  in  Philadelphia,  Pennsylvania. 
Thus,  the  Canadian  Entomologist  spans  almost  one-third  of  the  century  of  which  I  am 
speaking,  and  ito  colnmns  have*  from  the  first,  been  filled  with  original  matter  by  almost 
•very  American  entomologist  of  note  living  during  this  entire  period.     Ite  pages  have 
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been  open  alike  to  the  technical  and  applied  soience,  and  the  Beries  of  volamea  conatltiite 
a  history  of  entomology  in  America,  daring  this  period.  The  first  editor,  Dr.  Bethune, 
had  had  an  eight  year's  training  as  entomological  editor  of  the  Cancuia  Farmer ^  and  was 
all  the  more  fitted  for  the  difficult  taak  of  editing  an  economic  and  at  the  same  time 
technical  entomological  journal,  and  the  result  has  been  so  satisfactory  that  I  do  not 
remember  having  heard  of  a  single  significant  criticism  being  offered  against  either  the 
publication  itself  or  the  nature  of  its  contents.  The  entomologists  of  America  owe  to 
both  Dr.  Bethune  and  Dr.  WDliam  Saunders  a  debt  of  gratitude  for  their  faithful 
editorial  labors.  The  twenty-nine  annual  reports  of  this  Society  are  of  great  value,, 
though  not  BO  free  from  compiled  articles  as  is  the  "  Canadian  Entomologist'*  In  1865, 
the  Entomological  Society  of  rhiladelphia  began  the  publication  of  the  *'  Practical  EnUh 
mologiat"  with  Mr.  Benjamin  D.  Walsh,  of  Rock  Island,  Illinois,  as  associate  editor  at 
first,  and  later  as  editor.  The  publication  was  a  very  useful  and  valuable  one,  being,  as 
the  title  implies,  a  strictly  practical  journal,  but  it  was  short  lived  as  but  cwo  annual 
volumes  were  published.  In  1868,  that  exceedingly  valuable  publication,  the  American 
EntTmologist,  was  begun  under  the  editorship  of  Benjamin  D.  Walsh  and  C.  V.  Riley, 
the  former  beine^  killed  by  an  accident  soon  after  the  close  of  the  first  volume.  Unfortun- 
ately, this  too  was  suspended  at  the  end  of  the  second  volume,  to  be  resumed  again  in 
1880,  when  another  volume  was  issued  by  Dr.  Riley,  and  then  it  expired  for  good.  In 
1878,  the  Bulletin  of  the  Brooklyn  Entomological  Society,  was  started,  and  six  valuable 
though  rather  small  volumes  were  published,  when  this,  too,  ceased  to  exist,  being,  with 
"  PapUio,**  a  magazine  devoted  exclusively  to  lepidoptera,  and  published  in  New  York 
Oity,  and  comprising  four  volumes  extending  from  1881  to  1885,  merged  into  **  £nlo- 
mologica  Americana,''  But  this  last,  at  the  end  of  the  sixth  volume,  after  the  fashion -of 
the  otherp,  gave  up  the  ghost.  There  is  much  th  it  is  valuable  to  be  found  in  all  of  these 
publications,  and  they  mark  the  growth  of  the  science  during  the  period  of  their  existence. 
Not  a  few  of  the  younger  of  our  entomologists  sent  to  them  their  maiden  communications 
though  there  are  no  lack  of  papers  by  the  oldest  workers  to  be  found  among  them.  All 
of  these  entomological  periodicals,  including  the  "  Canadian  Entomologiet^'*  had  their 
influence  in  encouraging  the  study  of  insects  especially  among  young  men,  in  much  the 
same  way  that  the  entomologist's  contributions  to  the  agricultunl  and  horticultural  press 
have  resulted  in  a  closer  attention  to  and  a  better  knowledge  of  the  common  destructive 
insects  by  our  intelligent  up-to-date  husbandmen. 

The  activity  in  the  pure  science  has  not  been  greater  than  in  the  applied.  Valuable 
entomological  papers  by  Uhler  and  S.  S.  Rathvon  are  to  be  found  in  the  reports  of  the 
United  States  Department  of  Agriculture  for  1860,  1861  and  1862,  when  Mr.  Glover 
was  re-employed,  this  time  as  Government  entomologist,  and  up  to  1878,  each  amiuail 
volume  of  the  Departmental  reports  contains  instructive  papers  on  insects.  The  author 
himself  derived  much  aid  and  encouragement  from  the  paper  on  "  The  Food  and  Habits 
of  Beetles  "  in  the  report  for  1868.  I  can  only  call  attention  to  that  other  immense 
work  of  Mr.  Glover,  viz.,  "  Manuscript  Notes  from  my  Journal,  or  Illustrations  of  In- 
sects," with  the  complete  set  of  illustrations  comprising  273  quarto  plates,  with  6,1 7^ 
figures  engraved  on  copper.  A  few  institutions  in  the  country  have  been  able  to  secure 
a  full  set  of  these  plates,  colored  by  a  competent  artist  In  1867,  a  bill  was  passed  by 
the  Legislature  of  Dlinois  authorizing  the  Governor  to  appoint  a  State  Entomologist. 
Through  some  technicalities  he  was  not  appointed,  though  the  Governor  recommended 
Mr.  B.  D.  Walsh  for  the  position  ;  this  gentleman  would  have  been  made  State  Elntomo- 
legist  in  1870,  but  for  the  terrible  accident,  on  November  12th,  1869,  that  cost  him  his 
life.  As  it  was,  he  was  acting  state  entomologist  at  the  time  of  his  death,  and  in  that 
capacity  issued  his  first  report.  In  1870,  Dr.  William  LeBaron  was  appointed  state 
entomologist  and  held  the  office  for  four  years,  issuing  in  this  time  four  annual  reports. 
In  1875,  Dr.  LeBaron  was  followed  by  Dr.  Gyrus  Thomas,  who  held  office  until  1882, 
issuing  in  the  meantime,  six  annual  reports,  when  he  was  succeeded  by  Dr.  S.  A.  Forbes, 
the  present  incumbent,  whose  reports  contain  the  results  of  original  work  almost  exclus- 
ively. In  1868  Mr.  C.  V.  Riley  was  appointed  State  Entomologist  of  Missouri,  serving 
in  this  capacity  until  1877,  when  the  office  was  abolished.     The  nine  annual  reports  pub- 
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daring  this  period,  by  Dr.  Riley,  are  classics  in  American  literature  of  applied 
entomology  In  1880,  Dr.  J.  A.  Lintner  was  appointed  State  Entomologist  of  New  York, 
in  place  of  Dr.  Asa  Fitch,  resigned,  and  held  the  office  until  his  death  in  1898.  While 
Dr.  Lintner  conld  hardly  be  termed  an  investigator,  his  series  of  carefully  compiled 
reports,  relating  to  the  insects  to  which  his  attention  had  been  called  from  time  to  time, 
aflord  a  veritable  encyclopedia  of  entomological  information,  for  which  more  than  one 
worker  has  felt  devoatly  thankful.  In  1869,  Dr.  A.  S.  Packard,  who  had  previously 
sent  out  some  excellent  entomological  literature,  iP8ued  his  "  Guide  to  the  Study  of  In- 
sects," the  first  work  of  its  nature  to  be  issued  in  America.  In  1876,  came  his  big  folio 
volume,  "  A  Monoffraph  of  the  Geometrid  Moths,''  from  the  United  States  G^logical 
Survey,  and  lately  we  have  had  his  '*  Bombycine  Moths ''  and  his  **  Text- book  on  Ento- 
mology," both  of  which  are  masterpieces.  In  1877,  the  United  States  Entomological 
Commission  was  organized  by  an  act  of  Congress,  and  placed  under  the  authority  of  the 
Secretary  of  the  Interior,  afterwards  being  transferred  to  the  Agricultural  Department, 
its  members  comprising  Drs.  C.  V.  Riley,  A.  S.  Packard  and  Gyrus  Thomas.  The  object 
in  creating  this  commission  was  to  study  the  Rocky  Mountain  locust,  but  the  members 
did  not  confine  their  investigations  to  these,  by  any  means,  and,  as  a  result,  we  have 
several  bulletins  and  five  octavo  reports,  the  latter  containing  over  3,200  pages,  with 
165  full  pa((e  plates  and  a  great  number  of  smaUer  illustrations,  and  10  large  maps.  The 
fifth  and  last  volume  was  prepared  by  Dr.  Packard,  and  relates  to  forest  insects  exclus- 
ively. In  1878  Dr.  Riley  was  appointed  CJnited  States  Entomologist,  but  held  the  posi- 
tion for  only  one  year,  when  he  resigned,  having  in  the  meantime  issued  one  report.  The 
following  year.  Prof.  J.  H.  Comstock  was  appointed  to  the  office  which  he  held  three 
years,  issuing  two  valuable  reports  and  a  special  report  on  cotton  insects.  Since  that  time 
Prof.  Oomstock  has  given  us  some  most  excellent  publications.  His  work  on  the  Goccidse 
is  known  universally  among  specialists  of  that  group,  while  his  later  works  *'  Insect  Life '' 
and  "  Manual  for  the  Study  of  Insects,''  have  been  of  great  value  to  students  and  ama- 
teurs. In  1881,  Dr.  Riley  was  a  second  time  called  to  the  office  of  United  States  Ento- 
mologist, serving  in  that  capacity  until  1894,  organizing  a  corps  of  original  investigators, 
the  lUce  of  which  had  not  before  been  known  in  the  history  of  the  science.  During  these 
years  the  annual  reports,  bulletins  and  the  serial  *'  Insect  Life "  almost  constitute  in 
tbemselves  an  entomological  library.  The  influence  and  zest  that  was  thus  given  to  the 
study  of  the  applied  science,  and  especially  in  the  case  of  Experiment  Station  entomo- 
logists, can  hardly  be  calculated.  On  the  death  of  Dr.  Riley  the  office  of  United  States 
Entomologist  very  properly  and  deservedly  fell  to  his  long  time  first  assistant.  Dr.  L.  O. 
Howard,  who  has  not  only  held  the  office  creditably,  but  in  some  respects  improved  upon 
his  predecessor.  At  the  time  of  bis  death  Dr.  RUey  was  Honorary  Gurator  of  the  De- 
partment of  Insects,  in  the  National  Museum  of  Washington.  Dr.  Howard  8Jso  succeeded 
his  superior  here,  as  in  the  Division  of  Entomology,  but  instead  of  a  single  aid,  as  under 
Dr.  Biley,  there  is  now  a  corps  of  conscientious,  hard-working  specialists,  whose  labors 
cannot  prove  other  than  creditable  to  American  entomology. 

In  1888  came  the  establishment  of  Experiment  Stations,  under  the  Hatch  Act,  and 
the  office  of  Station  Entomologist  has  been  created  in  the  majority  of  these  institutions, 
which  office  is  similar  to  that  of  State  Entomologist,  except  that,  in  many  cases,  the 
entomologist  is  called  upon  to  assume  the  duties  of  other  departments  of  science,  like 
botany  or  horticulture,  or  else  devote  a  larger  proportion  of  his  energies  to  teaching  in 
the  Agricultural  Oolleges.  This  condition  of  entomological  interests,  in  the  Stations,  has 
necessitated  much  hurried  compilation  and  attempts  towards  popularization  of  old  and 
wnll-known  tacts,  so  that  the  entomological  bulletins  of  Experiment  Stations  do  not  stand 
as  high  in  the  estimation  of  scientific  men  as  they  otherwise  would.  Nevertheless,  this 
is  hardly  the  fault  of  the  entomologists,  but  in  the  management  of  these  institutions 
themselves,  and  besides,  when  we  come  to  sift  out  the  chaff,  there  remains  much  in  the 
results  of  their  work  that  is  new  and  valuable.  The  workers  themselves  are  too  numer- 
ous for  me  to  mention  here.  Theirs  is  current  history,  and  their  works  will  speak  more 
for  them  than  any  words  of  mine  possibly  could.  In  Ganada,  Dr.  Saunders's  *'  Insects 
Injurious  to  Fruits,*'  issued  in  1883,  with  a  second  edition  in  1892,  has  been  a  wonderful 
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public  edacator,  in  applied  entomology,  and  the  working  entomologist  will  find  that  a 
oopy  at  his  elbow  will  be  of  the  greateot  semoe.  It  is  one  of  the  very  belt  of  ita  olau 
that  has  ever  gone  oat  from  the  hand  of  an  American  entomologist.  In  1887  Dr.  Jamea 
Fletcher  waa  appointed  Dominion  Entomologist  and  Botanist  and  his  work  has  been  a 
herculean  one.  While  he  has  given  out  annual  reports,  we  all  know  full  well  that  these 
but  poorly  represent  his  labor.  What  can  one  mind  and  one  pair  of  hands  do  in  such  a 
sea  of  work  as  there  is  in  Canada)  It  is  like  attempting  to  lower  Niagara  River  by  dip- 
ping the  water  out  of  Lake  Erie  with  a  teaspoon.  You  ought  to  have  Dr.  Fletcher,  and 
a  corps  of  at  least  half  a  dozen  well- trained  and  experienced  entomologists,  and  GoA 
speed  the  day  when  you  may  have  them. 

But  I  must  go  back  and  mention  a  few  others  whose  work  has  helped  to  make 
American  entomology  what  it  is  to-day.  As  long  as  our  Noctuidse  are  known  and 
studied,  the  name  of  A.  B.  Grote  will  be  associated  therewith,  just  as  will  the  name  of 
that  gray-haired  hero  (if  heroes  there  be  among  entomologists,  and  if  not,  why  should 
there  not  be?),  William  U.  Edwards,  whose  monumental  work  on  the  butterflies  we 
may  well  be  proud  of,  and  which,  except  for  Scudder'a  "  Butterflies  of  the  Eastern  United 
States,"  is  unique  in  our  entomological  literature.  Then  there  is  the  work  of  Olemens, 
Chambers,  French,  Fernald  and  Robinson,  as  well  as  others  that  I  have  not  time  to  even 
mention,  but  who  have  made  their  reputations  among  us.  In  the  Ooleoptera  there  was 
Dr.  Horn,  who,  either  associated  with  Dr.  Le  Oonte  or  independently,  has  done  as  muoh 
or  more  for  American  coleopterology  than  anyone  else,  although  there  are  others  whom  I 
might  mention.  The  life-work  of  Mr.  S.  H  Scudder  is  a  good  example  of  American 
activity,  as,  besides  his  work  on  the  insects  of  the  present  age,  he  has  given  the  world  as 
well  as  America  such  monographs  on  fossil  insects  as  have  never  been  done  before.  But 
time  wiU  not  allow  me  to  say  more,  except  to  mention  the  industrious  labors  of  Abb^ 
L4on  Provanoher,  and  his  "  Le  Naturaliste  Canadien,"  a  work  that  was  carried  out  under 
discouragements  that  the  most  of  us  cannot  appreciate  or  understand. 

In  looking  back  over  the  field,  then,  there  appear  several  conspicuous  achievements 
in  applied  entomology  that  rise  up,  like  the  cloud-capped  eminences  of  huge  mountains, 
from  the  comparatively  level  plain.  The  spraying  of  fruit  trees,  bushes  and  vines  to 
destroy  insect  pests  is  an  innovation  that  has  saved  America  millions  of  dollars  annuaUf . 
The  work  of  the  Massachusetts  Gypsy  Moth  Oommission  is  a  revelation  to  thoae  who 
have  never  investigated  its  wonders  and  merits.  The  introduction  of  beneficial  insects^ 
both  as  a  means  of  destroying  the  destructive  ones,  and  for  the  purpose  of  fertilizing  the 
bloom  of  exotic  fruits  or  plants,  is  another  modem  innovation.  It  will  be  remembered 
that,  ten  years  ago,  the  orange  groves  of  California  were  threatened  with  destruotion  from 
the  Cottony-Cushion  Scale,  leerya  Purchasi^  MaskelL  After  much  correspondence  with 
Mr.  Frazer  S.  Crawford,  of  South  Australia,  one  of  the  kindliest  and  most  lovable  men 
that  it  has  been  my  good  fortune  to  meet,  and  who,  except  Dr.  Riley  himself,  did  moas 
than  anyone  else  to  further  and  bring  about  the  introduction  of  the  natural  enemies  of 
the  Icerya  into  California,  Mr.  Albert  Keobele  was  sent  to  Australia  in  order  to 
introduce  the  insect  enemies  of  this  pest  into  this  country.  How  this  was  accomplished 
and  the  results  that  were  obtained  has  been  told  again  and  again,  and  covered  with  glory, 
not  only  the  United  States  Department  of  Agriculture  and  the  State  Board  of  Hortioid- 
ture  of  California,  but  quite  properly  Mr.  Keobele  as  well.  It  is,  however,  but  just  to  say 
that  Mr.  Crawford  not  only  was  very  inflaential  in  furnishing  the  information  necessary 
to  the  undertaking,  but  himself  forwarded  the  first  DiplerotM  parasites  Leaiophonug 
icerya  to  this  country,  and  did  everything  possible  to  assist  the  entomologists  that  sf te^i 
wards  visited  South  Australia ;  and  for  American  entomologists  to  forget  for  a  moment, 
his  connection  with  the  undertaking  would  be  most  deplorable.  As  you  know,  this 
introduction  of  Mr.  Keobele's  was  successful,  and  similar  experiments  in  sending  the 
NoviuB  cardinalia  to  other  countries  has  also  been  crowned  with  success.  But  another 
achievement  came  from  the  studies  of  this  scale,  viz.,  the  application  of  hydrocyanic  aeid 
gas  to  destroy  scale  insects.  This  last  honor  falls  to  Mr.  D.  W.  Ooquillett,  now  of  the 
19'ational  Museum.     Although  in  a  sense  forestalled  by  the  introduction  of  the  humbls 
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bee  into  New  Zealand  to  fertilise  the  bloom  of  red  clover,  Tr'i/oUum  praim»e^  yet  the 
recent  mieoesa  in  introdacing  and  eatabliflhing  Blastophaga  paenee  into  California  to  ferti- 
Uae  the  Bmjma  fig  adds  a  well-deeerved  honor  to  the  office  of  United  States  Entomologist 
at  present  so  creditably  filled  by  Dr.  L.  O.  Howard. 

Although  important  from  an  educational  rather  than  an  economic  or  technical 
standpoint,  nevertheless  I  cannot  forego  calling  attention  to  Dr.  W.  J.  Holland's 
**  Butterfly  Book "  as  paving  the  way  for  a  better  method  of  presenting  the  science  of 
entomology  to  the  young  or  inexperienced.  That  it  should  be  possible  to  place  such  a 
superb  book  as  this  in  the  hands  of  our  young  people,  and  withal  so  entertaining,  at  the 
price  of  $3.00,  is  an  innovation  in  teaching  our  beloved  science. 

And  now,  standing  as  we  do  on  the  threshold  of  a  new  century,  it  does  seem  as 
though  we  might  look  back  over  the  last  with  honest  pride.  From  almost  nothing  we 
have  become  the  leaders  of  the  world  in  applied  entomology,  and  we  are  certainly  not 
exasperatingly  far  behind  in  the  pure  science.  International  questions  of  the  technical 
sort  have,  many  of  them,  yet  to  be  settled,  and  we  may  find,  after  all,  that  we  are  not 
less  in  error  than  our  fellows  in  other  lands.  At  any  rate,  we  have  accomplished  enough 
to  give  us  the  best  possible  encouragement  for  future  labors,  and  it  is  to  be  hoped  that 
the  white-haired  veterans  that  are  still  with  us,  and  have  done  so  much  to  make  this 
condition  of  affairs  possible,  will  live  many  long  years  to  watch  and  enjoy  our  further 
progress. 

As  to  the  future,  it  seems  to  me  that  the  work  of  the  entomologist  will  differ 
somewhat  from  that  of  the  past.  Except  in  some  groups  mcst  of  the  descriptive  work  is 
done,  and  all  that  remains  is  to  prove  the  validity  of  species,  for  we  have  learned  one 
other  thing  in  the  past,  and  that  is,  that  the  Almighty  can  make  a  better  species  than 
the  entomologist,  though  probably  nowhere  near  as  many  of  them.  Canada  will  probably 
oflTer  a  more  fruitful  field  for  the  collector,  for  some  time  to  come,  than  the  United  States, 
because  it  has  been  less  worked,  but  you  also  have  problems  in  distribution,  variation, 
development  and  inter-relations  with  other  organisms,  and  it  is  in  these  directions  that  I 
expect  to  see  the  science  making  the  greatest  progress.  If  we  have  a  world  conquered  behind 
OS,  there  are  others  in  front  us  to  conquer.  There  is  something  and  enough  for  everyone 
to  do,  and  do  welL  May  the  Entomological  Society  of  Ontario  and  its  members  live  long 
and  continue  to  work  faithfully,  for  the  fields  are  crying  out  for  workers,  and  the  prospects 
encouraging,  and  as  I  have  stated  before,  entomology  knows  no  political  lines,  but  is  as 
boundless  as  the  ocean  and  as  free  as  the  air.     So  may  it  ever  be. 

At  the  close  of  Prof.  Webster's  paper,  which  was  listened  to  with  great  attention, 
another  address  illustrated  with  lantern  pictures,  was  given  by  Proi  Lochhead. 


LECTURE  ON  SOME  COMMON  INSECTS  OF  THE  ORCHARD,  GARDEN 

AND  FARM. 

The  speaker  first  dealt  with  the  Scale  insects  which  occur  in  many  orchards,  and  do 
a  irast  amount  of  harm.  The  San  Joee  Scale,  the  Oyster-shell  bark-louse,  the  Scuriy 
bark-louse,  and  the  plum  Lecanium  were  each  in  turn  described  from  the  lantern  illustra- 
tions. The  general  adoption  of  spraying  with  whale-oil  soap  (2  lbs.  to  1  gallon  of  water) 
during  the  dormant  sesson  would  soon  keep  the  msjority  of  these  small  scale  insects  in 
eheck.  To  insure  further  immunity  the  speaker  advised  the  use  of  dilute  kerosene  emul- 
sion spray  during  June  when  the  young  forms  (if  any  survive)  are  moving  about. 

The  Codling  worm  and  the  Bud  worm  were  next  discussed.  Their  habits  and  life 
histories  were  conciselv  described,  as  well  as  the  remedies  which  were  used  against  them. 
The  insect  pests  which  make  webs  or  tents,  viz. :  the  fall  web-worm,  and  the  two  species 
of  tent  caterpillars,  were  described,  and  remedies  given,  which,  if  applied  properly,  would 
oertainly  diminish  the  damage  done  by  these  very  injurious  moths.  The  use  of  Paris 
green  spray  is  recommended  while  the  worms  are  small,  but  much  might  be  done  by  hand- 
the  egg-masses  of  the  tent-caterpillars  during  fall  and  winter. 
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The  borers,  the  flat-headed  and  the  round-headed  formi  could  be  eontiolled  by  the 
application  of  a  tar  wash  to  the  trunks  of  the  trees  after  many  of  the  worms  had  been 
killed  by  probing  the  tunnel  with  a  atout  wire. 

The  pea-weevil  was  described  as  a  very  serious  pest,  for  probably  one-half  of  the  pea 
crop  of  Ontario  was  destroyed  by  its  ravages.  Its  life-history  was  sketched  and  the 
carbon-bisulphide  remedy  was  mentioned  as  probably  the  most  effective. 

Among  garden  insects  the  Colorado  potato  beetle,  the  cabbage- worm,  the  white  grub, 
and  the  wireworms  were  illustrated,  and  remedies  given  for  their  control. 

Finally,  the  speaker  dealt  somewhat  fully  upon  a  few  beneficial  insects  which  are 
too  often  killed  by  the  farmer  and  gardener,  named,  the  lady-birdst  which  prey  upou 
plant  lice  and  scale  insects,  and  the  ground  beetles  which  feed  upon  grubs  in  the  soil,  and 
even  climb  trees  in  search  of  food.  The  speaker  epoke  strongly  of  the  necessity  of  recog- 
nising the  beneficial  from  the  harmful  insects,  if  the  best  results  are  to  be  attained  in  the 
warfare  against  insect  pests. 

The  proceedings  were  brought  to  a  close  by  a  few  remarks  from  Dr.  Bethune,  who 
expressed  the  thanks  of  all  present  to  those  who  had  furnished  them  with  such  an  agree- 
able and  instructive  evening.  The  majority  of  the  audience  then  visited  the'  Society's 
room  in  another  part  of  the  building  where  they  were  much  delighted  with  the  exhibition 
provided  by  Mr.  Mofiat,  of  many  drawers  from  the  Society's  cabinets,  filled  with  wonderful 
and  beautiful  insects  of  various  ordeis.  The  success  of  the  illustrated  lectures  was  largely 
due  to  Mr.  B.  W.  Rennie,  who  fitted  up  the  lantern  and  manipulated  the  slides. 


THURSDAY,  OCTOBER  12th. 

The  session  of  the  Society  was  resumed  at  10  o'clock  a.m..  Dr.  Fyles  occupying  the 
at  the  request  of  the  President.  The  minutes  of  last  year's  meeting  were  adopted 
as  printed  in  the  annual  report.  The  chairman  then  called  upon  the  various  oflicsrs  of 
the  Society  and  its  Branches  and  Sections  to  read  their  respective  reports  upon  the  trans- 
actions of  the  past  year.  The  first  in  order  was  that  of  the  Council,  which  was  read  by 
Dr.  Bethune,  as  follows  : 

Report  of  the  Council. 

The  Council  of  the  Entomological  Society  of  Ontario  begs  to  submit  its  annual  report 
for  the  year  1898  99. 

The  thirty -fifth  annual  meeting  was  held  in  Montreal  in  November  last  in  order  that 
we  mifl[ht  join  in  the  celebration  of  the  twenty-fifth  anniversary  of  the  Montreal  branch. 
It  was  well  attended  by  members  from  a  distance  as  well  as  by  those  resident  in  the  city, 
and  the  proceedings  were  of  a  highly  interesting  and  useful  character.  A  full  account 
has  already  been  published,  rendering  it  unnecessary  to  enter  into  details.  The  branches 
in  Toronto  and  Quebec  are  also  in  a  prosperous  condition,  and  have  been  the  means  of 
largely  increasing  the  membership  of  the  Society. 

The  twenty-ninth  annual  report  on  economic  and  general  Entomology  was  presented 
to  the  Minister  of  Agriculture  for  Ontario  early  in  February  last,  and  was  printed  and 
distributed  at  the  beginning  of  May.  It  contained  one  hundred  and  twenty  pages,  and 
was  illustrated  with  sixty  seven  wood  cuts  and  two  plates,  portraits  of  Messrs.  W.  H. 
Harrington  and  J.  Deamess,  who  have  recently  held  the  office  of  President  of  the  Society. 
In  addition  to  an  account  of  the  proceedings  at  the  last  annual  meeting  the  report  contains 
the  address  of  the  President,  Mr.  Henry  H.  Lyman  and  the  following  valuable  and  interest- 
ing papers  :  *'  Some  economic  features  of  international  Entomology"  and  "The  collector  and 
his  relation  to  pure  and  applied  Entomology,"  by  Prof.  Webster ;  '*  The  farmer's  gaiden 
and  its  insect  foes,"  by  Rev.  Dr.  Fyles ;  *<  Entomology  in  Schools,"  by  P^f.  Lochhead  ; 
"  The  cotton  boll  worm  in  Canadian  com  "  and  "  Two  avian  parasites,"  by  Messrs.  R. 
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Elliott  and  J.  Dearneu ;  ''  A  bit  of  hiBtory  "  and  "  Random  recollectiona  in  Natural 
History,"  by  J.  A.  Moffat ;  "  The  Noctuide  oconring  at  Toronto,"  and  "  Moakoka  as  a 
collecting  ground,"  by  Mr.  Arthur  Gibson ;  "  Notes  on  Papilio  brevicanda,"  by  Mr.  A.  F. 
Winn ;  <<  The  Gypsy  Moth,"  by  Mr.  K  H.  Forbosh  ;  '*  The  preparation  of  specimens  for  the 
exhibition  of  life  histories  in  the  cabinet,"  by  Mr.  Dwight  Brainerd  ;  '*The  brown-taU 
Moth  "  and  **  Injarioas  Insects  in  1898,"  by  Dr.  Fletcher ;  and  '*  Notes  on  Insects  of  the 
Year,"  by  Messrs,  Harrington,  Evans,  Kilman,  Rennie,  Hutt  and  Mofiat.  In  the  excel- 
lence of  the  papers  and  their  generally  practical  character,  the  volame  has  well  maintained 
its  high  standard  of  usefulness. 

The  Canadiem  Eniomologist,  the  monthly  magazine  published  by  the  Society,  com- 
pleted its  thirtieth  volume  in  December  last  It  consisted  of  335  pages  and  was  illustrated 
with  six  plates  and  twenty  one  original  wood-cuts ;  the  contributors  numbered  fifty-threa 
It  was  filled  with  original  papers  of  a  high  order  of  merit,  and  may  justly  be  considered 
one  of  the  most  valuable  and  interesting  volumes  since  the  inauguration  of  the  magazine. 
Of  the  thirty-first  volume  ten  numbers  have  now  been  issued,  containing  304  pages,  five 
plates  and  thirty-six  wood  cuts.  Among  the  large  number  of  valuable  papers  may  be  men- 
tioned a  series  of  articles  on  the  "  Olassification  of  the  Eatomophilous  Wasps,"  by  Mr. 
William  H.  Ashmead;  and  numerous  papers  on  Gocddse,  by  Profs.  Cockerell, 
and  Tinsley,  Messrs.  King,  Fowler,  Parrott  and  others ;  a  List  of  Manitoba  Moths» 
by  Mr.  A.  W.  Hanham ;  a  continuation  of  a  series  of  papers  by  Prof.  Wickham, 
on  the  Coleoptera  of  Canada,  and  Mr.  E.  M.  Walker,  on  the  Acridiidse  of  Ontario ;  life 
histories  of  lepidoptera,  by  Dr.  Dyar  ;  Descriptions  of  new  genera  and  species  in  various 
orders  by  Messrs.  Scudder,  Quaintance,  Ooquillett  Skinner,  Smith,  Banks  and  others ; 
and  papers  on  a  great  variety  of  subjects  of  a  techincal  or  practical  character  by  leading 
Entomologists  of  America  and  several  distant  countries. 

The  council  have  learned  with  much  satisfaction  that  an  Entomological  Society  has 
been  successfully  organized  in  the  North- West  Territories  of  Canada,  under  the  presi- 
dency of  Mr.  Percy  B.  Gregson,  of  Waghom,  Alberta.  They  desire  to  express  their 
heartiest  wishes  for  its  success  and  prosperity  and  to  assure  its  members  of  their  readi- 
ness to  co-operate  with  them  in  any  way  in  their  power.  The  field  is  a  vast  one  and  its 
scientific  resources  are  as  yet  unexplored  and  almost  unknown. 

At  the  meetings  of  the  Association  of  Economic  Entomologists  and  the  American 
Association  for  the  Advancement  of  Science,  held  at  Columbus,  Ohio,  in  August  last,  the 
Society  was  represented  by  Dr.  William  Saunders,  Director  of  the  Experimental  Farma 
of  the  Dominion. 

The  Council  has  watched  with  interest  the  vigorous  efforts  made  by  the  Government 
of  Ontario  to  prevent  the  spread  of  that  dread  pest  of  the  fruit-grower,  the  San  Jose  Scale, 
and  is  pleased  to  learn  of  the  success  which  has  attained  the  experiments  made  by  Prof. 
Lochhead  in  fumigating  with  hydrocyanic  acid  gas.  It  was  gratified  to  learn  that  one  of 
its  members,  Mr.  J.  Deamess,  formerly  President  of  the  Society,  was  appointed  by  the 
Hon.  the  Minister  of  Agriculture,  one  of  the  Commissioners  for  the  investigation  of  the 
ravages  of  the  Scale  in  Ontario. 

The  members  of  the  council  are  pleased  to  note  the  appointment  of  Mr.  Arthur 
Gibson,  President  of  the  Toronto  Branch  of  the  Society,  to  the  position  of  assiitant  in 
the  Division  of  Entomology  of  the  Dominion  Experimental  Farms. 

As  will  be  seen  from  the  report  of  the  Librarian  and  Curator  some  valuable  additions 
have  been  made  to  the  collections  both  of  books  and  specimens. 

All  of  which  is  respectfully  submitted. 

Hbmrt  H.  Ltman,  President. 
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REPORT  OF  THE  LIBRARIAN  AND  CURATOR. 

Fob  the  Tkab  Ending  31bt  of  August,  1899. 

An  important  addition  was  made  to  the  library  daring  the  past  year,  by  (he  pur- 
ohaae  of  some  of  the  more  recent  works  in  the  varions  departments  of  the  Natural 
Sciences,  numbering  28  volumes ;  which  will  give  the  members  of  the  different  sectiona 
associated  with  the  society  an  opportunity  of  consulting  the  latest  and  best  aubhors  in 
the  particular  branches  of  science  to  which  their  attention  is  being  directed. 

Twenty  bound  volumes  were  received  from  Qovemments,  Public  Institutions  and 
Societies  daring  the  year. 

Of  the  proceedings  and  transactions  of  Societies,  Magazines  and  Pamphlets,  then  "* 
were  made  up  and  bound  25  volumes;  1  volume  wm  donated  to  the  library  by  Mr. 
Goodburn ;  making  a  total  of  74  volumes  added  during  the  year.     The  full  number  on 
the  Register  is  now  1,627.     Books  issued  to  local  members  numbered  50. 

A  few  specimens  of  local  interest,  new  to  the  collection,  have  been  added  during  the 
year.  An  opportunity  presented  itself  of  obtaining  some  Manitoba  Lepidoptera, 
correctly  determined,  >vhich  was  secured,  and  will  be — and  has  already  been — of  service 
in  identifying  other  materiaL 

Some  interesting  additions  to  the  collection  of  exotics  have  been  made  at  difierent 
times  by  Mr.  C.  T.  Ramsden  of  Santiago  de  Cuba ;  one  of  our  members  at  present 
resident  there. 

Respectfully  submitted, 

J.   Alston  Moffat. 

Mr.  J.  A.  Balkwill  presented  his  financial  statement  as  Treasurer  of  the  Society  and 
stated  that  the  balance  on  hand  would  all  be  required  to  meet  the  ordinary  expenditmre 
darins  the  remainder  of  the  year. 


AUDITORS   REPORT. 

Receipts  and  expenditures  of  the  Entomological  Society  of  Ontario  for  the  year 

endinsr  August  31st,  1899. 


RXOXIFTS. 


Balanoe  on  hand  Sept.  lot,  1898 $  7.^9  25 

MembfVf  *  Fees  390  90 

Sales  of  PioB,  Cork,  etc 89  23 

Government  grant 1000  00 

AdvertiaiDg 13  00 

Interest 17  78 

Sales  of  Entomologist *: 34  11 

$2284  22 


EXPENDITUBXS. 


Pins,  Cork,  etc $    9104 

Annual  Meeting  and  Keport. SS5  86 

Library 125  48 

Printing 607  21 

Expense  Account,  (postage,  etc.) 106  M 

Salaries 800  00 

Rent 200  00 

Balance  on  hand,  August  31st,  1899. . .  676  80 


82284» 


We  the  Auditors  of  the  Entomological  Society  of  Ontario  hereby  certify,  that  we  hava 
examined  the  books  and  vouchers  of  the  Treasurer  and  find  them  well  kept  and  correot 
and  the  above  is  a  true  statement  of  the  accounts  of  the  Society. 


London,  Sept  15th,  1899. 


W.  H.  Hamilton,  ) 
Jamis  H.  Bowman,  f 
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A  diflciUBion  on  the  Bnbject  of  the  purchase  of  a  Magic  Lantern  was  introduced  by  Mr. 
John  LaWy  who  thought  that  the  Society  ought  to  have  one  for  exhibition  porposea.  Prol 
Lochhead  gave  some  informntion  regarding  the  cost  of  a  lantern  and  slides.  After  remarks 
by  Messrs  Deamessi,  Fletcher,  Bethnne  and  Bowman,  it  was  resolved  that  "The  considera- 
tion of  the  qaestion  of  purchasing  a  Magic  Lantern  be  referred  to  the  library  committee 
to  obtain  all  the  information  possible  about  it  during  the  year,  and  that  they  be  author- 
iaed  to  purchase  slides  and  to  rent  a  lantern  at  such  times  as  may  seem  advisable." 

The  next  business  of  the  meeting  was  the  election  of  officers  for  the  ensuing  year, 
which  resulted  as  on  page  2. 

Honorary  Memdbrs. — The  following  gentlemen  were  unanimously  elected  Honor- 
ary Members  of  the  Society  : — Dr.  L.  O,  Howard,  United  States  Entomologist,  Washing- 
ton, D.  C. ;  ProfesEor  John  B.  Smith,  Sc.  D  ,  Rutgers  College,  New  Brunswick,  N.  J. ; 
Professor  F.  M.  Webster,  Wooster.  Ohio;  Professor  H.  F.  Wickham,  Iowa  Oity,  Iowa. 


REPORT  OF  THE  GEOLOGICAL  SECTION. 

The  Geological  Section  of  the  Entomological  Society  of  Ontario  begs  leave  to  present 
the  following  report : 

The  meetings  of  the  section  were  held  weekly  as  usual,  and  a  gratifying  amount  of 
interest  in  the  study  of  geological  science  was  evinced. 

The  noteworthy  features  of  the  year's  study  weje  the  followiog  :  (a)  An  examination 
of  local  geology,  including  discussions  respecting  the  origin  of  the  flowing  sulphur  springs; 
(b)  an  investigation  of  the  fxtent  of  local  peat  brds;  (c)  visits  to  Kt;ttle  Point;  (d) 
visits  to  Western  Ontario  oil  fields  ;  («)  and  a  very  interesting  account  of  a  visit  to  the 
Parry  Sound  district.  Besides  these  visits  Mr.  Percival  revisited  the  Strontium  cave  at 
Put-in  Bay  Island,  Ohio.  Mr.  Goodburn  also  visited  the  Lake  Saperior  copper  region, 
and  will  report  on  it. 

Local  Geology. 

London  is  situate!  in  a  wile  vaUey  erode!  by  the  river,  whoie  two  main  branches 
unite  at  this  point.  It  is  probable  that  the  courae  of  the  river  has  been  changed  here 
more  than  once,  and  that  i»t  one  time  the  north  branch  flowed  east  by  way  of  Carling's 
Creek  and  joined  the  east  branch  on  the  eastern  limits  of  the  city,  and  that  the  channel 
of  the  east  branch  is  now  several  hundred  feet  south  of  its  ancient  location.  The  boulder 
clay  is  here  deeply  overlaid  by  clean  water-washed  sand,  with  quicksand  in  many  places. 
The  distance  to  bedrock  is  about  120  feet  in  the  lower  parts  of  the  city.  On  the  high- 
lands surrounding  it  is  much  more.  At  Ml  Brydges,  20  miles  west,  it  is  300  feet.  Thus 
the  depth  of  the  drift  and  boulder  cl»y  is  a  feature  of  the  locality.  In  the  eastern  part 
of  the  city  pure  water  is  obtained  abundantly  in  the  drifr,  but  lower  down  than  the 
boulder  clay  no  water  suitable  for  domestic  use  in  quantity  has  been  found  until  great 
depths  are  reached.  On  the  other  hand,  at  the  Forks,  and  generally  in  the  western 
portion  of  the  ciy,  sulphur  springs  are  found  in  the  upper  rock  strata.  A  sulphur  spring, 
flowing  40  cubic  f(et  per  minute,  struck  about  thirty  yiars  ago,  continues  to  flow  in 
undiminished  volume.  The  wati-r  rises  to  a  height  of  24  feet  above  the  surface,  and 
formerly  was  utiliztd  to  turn  a  wheel  and  made  to  do  useful  work  at  street  watering 
until  the  sulphuretted  hydio^en  created  a  nuisance  on  the  streets  and  in  the  shops  inhere 
iron  goods  were  sold.  Analysis  of  the  water  shows  it  to  be  highly  mineralized,  and  it  is 
reputed  to  be  valuable  as  a  remedy  in  c^ses  of  certain  skin  diteapes,  particularly  eczema. 
Facilities  for  bathing  have  bt  en  provided,  and  are  patronized  by  the  general  public.  The 
quantity  of  eulph.  hydrogen  is  net  large,  though  from  its  oflensive  odour  it  would  appear 
to  be  exceedin&ly  abundant.  The  gas  probably  has  its  origin  in  the  decomposition  of  the 
gypsum  beds  of  the  Onondaga  group,  and  coming  from  higher  levels  to  the  eastward  flows 
as  before  noted.  The  temperature  of  the  water  is  48^,  and  in  summer  seems  icy  cold. 
It  is  scarcely  possible  that  it  comes  from  any  great  depth,  as  if  it  did  so  its  temperature 
would  be  considerably  higher. 
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Dr.  Woolverton,  chairman  of  the  Hection,  revisited  Kettle  Point  and  its  vicinity 
during  the  summer.  In  addition  to  the  rocks  noticed  last  year  he  traced  an  outcrop  of 
Comiferous  limestones,  distant  about  two  miles  from  the  present  shore  of  Lake  Huron 
and  parallel  to  it.  A  species  of  large  spirifer  (Spirifer  increbeBeena)  was  abundant  The 
specimens  collected  were  much  larger  than  S,  mucroruUus^  abundant  near  Thedford.  The 
rocks  are  lower  than  those  of  Thedford  and  Arkona.  They  form  an  old  shore  line,  and 
between  them  and  the  lake  are  extensive  sand  dunes.  Economically  they  furnish  a  coarse 
lime  for  rough  building  purposes,  but  contain  too  much  iron  for  use  in  buildings  of  the 
better  class.  An  old  Indian  trail  crosses  this  lime  bed.  The  Indians  throughout  Lambton 
Oounty  have  a  general  tradition  that  a  silver  lead  mine  exists  somewhere  in  the  vicinity. 
Among  other  places  No.  4  hill  in  Bosanquet,  three  miles  from  Arkona,  is  pointed  as  the 
location  of  the  mine,  but  the  Doctor  was  unable  to  find  any  trace  of  it.  Another  locality 
pointed  out  is  a  bluff  on  Black  Greek,  near  Oil  Springs,  where  it  is  said  the  Indians  formerly 
made  their  own  bullets.  Like  the  Indian  idea  that  a  seam  of  coal  exists  under  water  at 
Kettle  Point,  the  notion  that  a  galena  vein  exists  in  Lambton  is  not  generally  believed. 

Strontium  Caves. 

Mr.  Percival  paid  a  second  visit  to  the  Strontium  sulphate  cave  at  Put-in-Bay 
Island.  Another  cave  of  lirge  size,  named  Dossard's,  has  be^  discovered  on  an  adjoin- 
ing lot  It  contains  some  crystalb  of  Strontium,  and  has  stalactities  and  stalagmities. 
It  is  in  the  form  of  a  crescent,  and  is  said  to  be  700  feet  in  length.  Like  Perry's  cave  in 
the  same  vicinity,  it  is  in  limestone  rock. 

Peat  Beds. 

A  number  of  the  members  of  the  section  visited  a  peat  bed,  situated  about  3  miles 
west  of  London  at  Redmond's  farm.  It  lies  in  a  low  spot  bordered  by  high  hills  on  the 
east  and  north.  Towards  the  south  a  barrier  not  more  than  a  few  feet  in  height  isolates 
it  from  the  River  Thames.  In  the  centre  is  a  pond  of  clear  spring  water  over  60  feet  in 
depth.  This  spring  is  capable  of  furnishing  one  million  gallons  per  day  of  excellent 
water,  and  as  it  is  only  about  \  mile  from  Springbank  it  will  probably  in  time  become 
valuable.  This  water  finds  its  way  through  gravel  beds  into  the  river.  The  surface  of 
the  pond  is  109  feet  above  the  river.  Around  the  margin  of  the  bed  is  a  tangled  growth 
of  firs,  willows  or  other  shrubs.  Farther  in  are  cranberry  and  other  low  bushes,  while 
thickly  covering  every  available  spot  is  a  feathery  moss  called  Sphagnum,  with  occasion- 
ally pitcher  and  other  aquatic  plants.  This  peat  bed  covers  about  48  acres,  and  is  quite 
deep  over  most  of  the  surface.  A  depth  of  60  feet  has  been  measured  during  the  winter 
season  when  the  pond  is  frozen  over.  Members  of  our  Section  measured  it  where  prac- 
ticable, and  found  from  8  to  20  feet  of  good  peat  in  its  outer  zone.  Mr.  Kirk  and  others 
have  tested  its  quality  as  a  fuel,  and  have  found  it  to  be  of  a  high  standard.  Some  of  it 
is  remarkably  dense  for  peat,  and  when  air-dried  for  a  few  days  it  requires  considerable 
force  to  break  it.  The  specific  gravity  of  one  sample  was  but  little  below  1^  which  is 
about  four  times  as  dense  as  peat  usually  is.  It  is  easily  kindled,  burns  with  a  bright 
flame,  gives  off  great  heat,  and  bums  almost  entirely  away.  Only  an  insignificant  amount 
of  ash  remains.     The  ash  is  light  and  flaky,  and  is  entirely  free  from  slag  or  clinkers. 

As  Ontario  possesses  at  a  moderate  estimate  1,000,000  acres  of  peat,  the  economic 
value  of  this  hitherto  neglected  fuel  is  very  apparent.  It  will  soon  be  appreciated  on 
this  continent  as  ib  has  been  for  so  long  in  the  Old  World.  Goal  contains  from  1  to  li 
per  cent,  of  sulphur,  and  this  forty  to  sixty  pounds  of  sulphur  per  ton  has  a  most  damag- 
ing t  fleet  on  the  iron  smelted  by  its  agency.  Peat  contains  no  sulphur,  and  is  to  be  used 
in  our  new  iron  furnaces  at  Orillia.  For  domestic  use  it  is  soon  to  be  put  oa  the  market 
at  Stratford  and  elsewhere.  A  company  is  now  being  formed  to  develop  our  local  beds. 
Sphagnum  is  the  best  material  for  paper- making,  and  a  cloth  for  making  antiseptic 
bandages  is  being  now  made  from  it  For  steam  raising  peat  is  an  ideal  fuel,  filling  the 
firebox  with  flame,  while  it  is  without  the  disadvantage  of  the  sulphur  which  corrodes  the 
firebox  and  tubes  of  the  boiler.  Being  almost  smokeless  it  would  be  most  welcome  as  a 
domestic  fuel,  and  for  factory  use.     When  destructively  distilled  peat  yields  besides  vari- 
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ous  wefnl  oompoanda  obtained '  fronr  ooal,  aboat  10,000  cabic  feet  of  gas.  Peat  gaa  is 
more  easily  purified  than  gas  made  from  ooai,  and  it  leaves  no  vile-smelling  lime  oom- 
ponnds  to  be  got  rid  of  as  is  the  case  with  ooaJ.  About  100,000  cabic  feet  of  water  gas 
can  be  obtained  from  one  ton  of  peat,  and  this  gas  without  enriching  can  now  be  used  for 
lighting  through  the  discovery  of  the  incandescent  mantle.  As  a  fuel  gas  it  would  be 
very  cheap  and  of  great  heating  power,  as  it  is  largely  composed  of  hydrogen,  whose 
heating  capacity  is  more  than  four  times  that  of  an  equal  weight  of  coal  gas.  Fox  heating 
it  woiUd  be  nearly  as  cheap  as  natural  gas,  and  next  in  convenience  and  cleanliness  to 
electricity,  used  for  that  purpose,  and  at  a  hundredth  part  of  the  cost  of  the  latter. 

Other  peat  beds  are  known  to  exist  in  the  neighborhood.  A  majority  of  the 
members  of  the  section  paid  visits  to  the  peat  beds  among  whom  may  be  mentioned  Dr. 
Woolverton,  Mr.  Fercival,  Mr.  Sangster  and  Mr.  Eirk. 

Oil  Wells. 

Dr.  Woolverton  reported  on  the  developments  in  the  Datton  oil  district  During  the 
year  several  wells,  producing  at  first  25  bbl.  a  day,  were  struck.  The  production 
diminished  in  a  short  time  to  1  to  2  bbl.  The  Standard  Oil  Oompany  is  actively  develop- 
ing in  that  district. 

Mr.  Eirk  visited  the  Sarnia  oil  district  where  the  Standard  Co'y  is  also  developing 
a  new  oil  territory.  A  well  which  produced  40  bbl.  a  day  was  struck  there  during  the 
month  of  July  last.  It  continued  to  produce  at  that  rate  for  about  3  weeks  after  which 
it  gradually  fell  ofi  to  about  10  bbl.  a  day.  The  average  production  of  the  wells  in  the 
Sarnia  district  is  about  1  barrel  a  day.  • 

Parry  Sound  District. 

Dr.  Woolverton  spent  several  weeks  in  the  Parry  Sound  district  and  made  a  most  in- 
teresting report  on  its  rock  formations.,  characteristic  minerals  and  its  prospects  as  a 
mining  region.  The  Huronian  rocks,'  he  said,  *are  much  disturbed  throughout  the  whole 
r^on,  and  dip  in  every  direction,  while  intrusive  rocks  are  very  common.  Most  of  the 
snrfact)  rocks  were  metamorphio,  the  capping  being  usually  gneiss.  The  boulder-strewn 
surface  is  covered  with  a  dense  carpet  of  lichens.  Among  other  samples  collected  here 
are  marbles,  pure  quartz  of  various  shades  from  white  to  quite  dark,  jasper  conglomerates, 
micfi^  Bomite,  Ohalcopyrite  and  Copper  pyrites.  These  garnets  were  obtained  from 
Parry  Harbor.  The  mica  specimens,  of  excellent  colour  and  of  merchantable  size,  are 
found  about  seven  miles  from  Parry  Sound.  A  strongly  mineralized  zone  extends  from 
Parry  Sound  to  the  Mnskoka  lakes,  a  distance  of  about  20  miles  south  east,  while  far  to 
the  north  the  region  is  well  mineralized.  A  number  of  companies  with  sufficient  capital 
are  actively  pushing  the  development  of  copper  prospects  and  prop sr ties  have  changed 
hands  at  high  prices.  Mention  miybsmade  of  the  development  work  being  done  by 
The  McOown  Mining  Co.,  The  Wilcox  Co'y.,  The  Le  Fex  Co'y.,  The  Parry  Sound  Co'y., 
C.  Oopper  Co'y.  and  The  Boroite,  the  latter  being  a  local  concern.  Not  much  nickel  has 
yet  been  found.  The  Bomite  is  found  in  rich  pockets.  A  sample  lot  of  six  carloads 
netted  the  owners  about  $5000.  Copper  pyrites  is  extensively  found  and  is  quite  rich  in 
copper.' 

S.  Woolverton,  Chairman. 

REPORT  OF  THE  MICROSCOPICAL  SECTION. 

The  section  was  organized  on  Oct.  22,  1898,  with  the  following  officers : — J.  A. 
Balk  will.  Chairman ;  S.  Silcox,  Secretary ,  J.  H.  Bowman  and  W.  H.  Rennie,  com- 
mittee. 

Eight  meetings  were  held  during  the  winter,  beginning  Nov.  12th  and  on  each  2nd 
and  4th  Saturday  thereafter.  At  several  of  these  the  subject  of  Ecology  was  taken  up, 
following  notes  obtained  at  Chicago   University  by  W.  T.  McClement,  M.  A  of  the 
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Armoar  InBiitote,  Chicago.     Many  intereBting  sections  of   plants  from  various  souroes, 
microscopical  plants  and  organic  salts  were  presented  for  examination  at  the  meetings. 

Papers  were  read  on  the  Agaridnae  by  J.  H.  Bowman ;  Starch  by  J.  Deameas ; 
microscopical  examination  of  crystals  by  J.  H.  Bowman,  and  these  papers  were  reviewed  : 
"Staining  Algae"  by  J  Ohamberlain,  Chicago ;  "Histology  of  plants  in  relation  to  their 
environment"  by  W.  T.  McOlement,  Chicago. 

J.  A.  Balkwill,  Chairman. 

8.  SiLoox,  Secretary. 

REPORT  OF  THE  MONTREAL  BRANCH. 

The  216th*  regular  and  26th  annual  meeting  of  the  Montreal  Branch  of  the  Entomo- 
logical Society  of  Ontario  was  held  at  74  McTavish  St.  on  9ch  May,  1899.' 

The  members  present  comprised  Messrs.  Henry  H.  Lyman  (President),  A.  F.  Winn 
(Vice-President),  D wight  Brainerd,  J.  B.  Williams,  A.  £.  Norris,  M.  W.  Davis,  Rev. 
W.  A.  Fyles,  G.  A.  Moore,  Q.  Chagnon,  and  L.  Qibb  ;  visitor  Rev.  £.  0.  Trenholme. 

The  chair  was  taken  by  the  President  and  the  minutes  of  the  previous  meeting  were 
read  and  confirmed  and  the  minutes  of  the  last  annual  meeting  were  also  read. 

The  President  then  submitted  the  following  report  of  the  Council  for  the  past  year  : 

Repobt  of  the  Council. 

In  presenting  their  twenty-sixth  annaal  report  the  Council  have  much  pleasure  in 
referring  to  the  fact  that  the  season  just  closing  has  been  the  most  memorable  in  the 
history  of  the  Branch,  owing  to  the  highly  sacoesbfal  celebration  of  the  25th  anniversary 
of  its  formation,  which  was  held  on  the  8th  of  November. 

Special  mention  should  also  be  made  of  the  holding,  in  connection  therewith,  of  the 
annual  meeting  of  the  parent  society  which  gave  our  members  an  opportunity  of  meeting 
such  pioneers  in  Canadian  Entomology  as  Dr.  Bethune  and  Dr.  Saunders  and  of  taking 
part^  as  members,  in  an  annual  meeting  of  the  parent  society. 

Since  our  last  annual  meeting  three  new  members  have  been  added  to  our  roll,  one 
being  transferred  from  the  parent  society.  During  the  year  eight  meetings  have  been 
held,  at  one  of  which  we  had  the  pleasure  of  the  attendance  of  Rev.  Dr.  Fyles  and  at 
another  of  Dr.  Fletcher,  and  the  following  papers  were  read  and  addresses  given  : — 

Annual  address  of  the  President,  H.  H.  Lyman. 

Notes  on  ovopoeition  of  a  clothes  moth  when  in  a  dying  condition,  B.  T.  Chambers, 

Life  history  of  Xylina  Bethunei,  H.  H.  Lyman. 

Notes  on  collecting  in  British  Columbia,  D.  Brainerd. 

On  arranging  Lepidoptera  to  illustrate  £amily  groaps,  J.  B.  Williams. 

The  early  days  of  the  Montreal  Branch,  sent  by  Mrs.  A.  L.  Jack. 

Notes  on  a  few  moths,  H.  H.  Lyman. 

The  basket  worm,  Thyridopteryx  Ephemerseformis,  A.  F.  Winn. 

Observations  on  the  emergence  of  the  imago  of  Papilio  Brevicauda,  A.  F.  Winn. 

Notes  on  the  Genus  Grapta,  H.  H.  Lyman. 

Address  on  his  ascent  of  Mt.  Cheam,  Dr.  James  Fletcher. 

Address  on  the  Medico  legal  aspects  of  entomology.  Dr.  Wyatt  Johnston. 

*Last  year's  annnal  meeting  wm  sappoeed  to  be  the  the  215tb,  but  it  was  found  that  in  1889  a  miatakt 
had  been  made  in  the  oonnt  which  hai  now  been  corrected. 
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On  the  protection  of  Lepidoptera  from  mites  and  other  pests,  A.  £.  Norris. 

Notes  on  Danais  Archippns,  H.  H.  Lyman. 

The  President  also  attended  a  meeting  of  the  Toronto  Branch  and  read  a  paper  before 
it.  The  annual  coarse  of  half-hour  lectures  to  young  people  at  the  Natural  History 
Society  again  received  the  assistance  of  several  ot  our  members. 

The  average  attendance  at  the  meetings  has  been  a  fraction  over  10,  being  the 
highest  average  in  the  history  of  the  Branch. 

-  The  Treasurer's  report  shows  that  the  finances  of  the  Branch  are  in  a  satisfactory 
condition,  and  the  Council  would  suggest  that  some  provision  be  now  made  for  the  care  of 
such  books  as  the  Branch  possesses,  that  they  may  be  readily  available  for  the  use  of  the 
members* 

A  number  of  our  members  took  part  in  the  annual  field  day  of  the  Natural  History 
Society  at  Rigaud,  on  4th  June,  and  another  field  excursion  was  made  to  St.  Rose  and  St, 
lliereee  on  the  1st  July,  in  which  four  of  our  members  participated. 

Respectfully  submitted  on  behalf  of  the  Oouncil. 

Hknrt  H.  Ltmak. 

President. 

The  Treasurer  then  submitted  his  report,  which  showed  an  accumulated  balance  in 
hand  of  t45.26. 

Upon  the  motion  of  Mr.  M.  W,  Davis,  seconded  by  Mr.  A.  E.  Norris,  the  reports 
of  the  Oouncil  and  Treasurer  were  received  and  adopted. 

The  President  then  read  his  annual  address,  making  it  his  valedictory  upon  retiring 
from  the  presidency,  reviewing  the  past  history  of  the  Branch,  and  giving  many  interest* 
ing  details  of  the  early  years. 

A  vote  of  thanks  to  the  President  for  his  address  was  carried,  and  the  Secretary  was 
instructed  to  copy  the  address  in  full  in  the  minutes. 

The  following  officers  were  then  elected  for  the  ensuing  year  : 

President,  Albert  F.  Winn  ;  Vice-President,  D  wight  Brainerd  ;  Secretary-Treasurer, 
Lachlan  Gibb ;  Council,  Henry  H.  Lyman,  G.  0.  Dnnlop,  A.  E.  Norris, 

The  retiring  President  then  vacated  the  chair,  which  was  taken  by  the  new  Presi- 
dent, who  read  an  interesting  paper  on  *'  OoUecting  at  Electric  Light." 

After  discussion  and  the  examination  of  specimens  brought  by  the  members  the 
meetiniC  adjourned. 

Lachlan  Gibb, 

Secretary-Treasurer. 

REPORT  OF  THE  TORONTO  BRANCH. 

The  third  annual  meeting  of  the  Toronto  Branch  of  the  Entomological  Society  of 
Ontario  was  held  in  the  Education  Department  (Normal  School)  on  Friday  evening,  the 
7th  April,  1899. 

The  following  members  were  present :  Messrs.  Cherry,  Stewart,  Walker,  Fenwick, 
Wilby,  Austen,  Einghom,  Gibson  (Secy.-Treas.),  Carter  and  Tyers ;  visitor:  Mr.  Wm. 
Watkins. 

In  the  absence  of  the  President  and  Vice-President,  the  Secretary  was  requested  to 
act  as  Chairman. 

The  minutes  of  the  previous  regular  meeting  were  read  and  approved. 

The  Secretary  read  the  following  report  of  the  Council  for  the  year  ending  3ltt 
March,  1899 : 

4  EN. 
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Report  of  Council. 

■ 

The  Oooncii  of  the  Toronto  Branch  of  the  Eatomological  Society  of  Onturio  tika 
pleasure  in  presenting  the  third  annaal  report  of  the  proceedings  of  the  Branch  for  the 
year  ending  Slst  March,  1899. 

They  have  much  gratification  in  stating  that,  since  the  last  annaal  meeting,  ionr 
new  names  have  been  added  to  the  roll  of  membership,  viz ,  Messrs.  £.  M.  Walker.  O.  M. 
Stewart,  Allan  Kinghom  and  Donald  Wilby,  and  Uie  hope  is  expressed  that  all  the 
members  will  endeavor  to  obtain  other  new  additions  in  the  near  future. 

Daring  the  past  year  twenty  regular  meetings  have  been  held,  the  following  papen 
being  contributed  from  time  to  time  : 

*'  Relations  existing  between  plants  and  insects,"  by  Mr.  S.  R.  Garter. 

"  Muskoka  as  a  coUectiog  ground,"  by  Mr.  A.  Gibson. 

**  Notes  on  the  collection  and  preservation  of  Botanical  specimens,"  by  Mr.  8.  R. 
Carter. 

"  The  life  history  of  Xylina  Bethunei/'  by  Mr.*H.  H.  Lyman,  of  Montreal. 

"  The  evolution  of  the  insect,"  by  Mr.  £.  M.  Walker. 

''  What  value  is  to  be  derived  from  a  study  of  Entomology  1 "  by  Mr.  A.  Gibson. 

"  Head  appendages  of  the  Orthoptera,"  by  Mr.  G.  M.  Stewart. 

During  the  collecting  season  three  field  days  were  held,  viz.,  on  the  24th  May  to 
Silver  Creek,  on  the  11th  June  to  High  Park,  and  on  the  18th  July  to  High  Park. 

In  December  last,  certain  of  the  members  being  interested  in  plant  life,  the  sugges- 
tion was  made  that  a  Botanical  Section  be  formed,  and  the  following  motion  was  made 
by  Mr.  Carter,  seconded  by  Mr.  Walker,  and  duly  carried :  '*That  in  view  of  certain 
members  of  ihe  Society  being  interested  in  the  study  of  Botany,  a  section  be  formed  with 
the  object  of  encouraging  this  branch  of  Natural  Science,  with  the  hope  of  securing  new 
additions  to  the  roll  of  membership,  and  also  in  view  of  the  dose  relationship  existing 
between  the  entomologist  and  the  botanist,  particularly  from  the  entomological  stand- 
point." 

The  report  of  the  Librarian-Curator  shows  that  the  library  and  collection  of  inaeete 
is  steadily  increasing.  Quite  a  large  number  of  Government  publications  and  other  valu- 
able b^oks  have  been  added  to  the  library  during  the  year. 

The  Treasurer's  report  shows  a  satisfactory  balance  on  hand  of  $9.43. 

All  of  which  is  respectfully  submitted 

R  J.  Crew, 

President 

The  report  of  the  Treasurer  was  presented  as  also  that  of  the  Librarian-Curator, 
submitted  by  Mr.  Gibson.  On  motion  of  Mr.  Austen,  seconded  by  Mr.  Cherry,  the 
reporti  of  the  Council,  Treasurer  and  Librarian-Curator  were  adopted  as  read. 

The  election  of  officers  for  the  ensuing  year  resulted  as  follows :  President,  Mr. 
Arthur  Gibson;  Vice-President,  Mr.  E  M.  Walker;  Sec'y-Treas.,  Mr.  G.  M.  Stewart; 
Librarian,  Mr.  H.  C.  Austen ;  Members  of  Council,  Messrs.  R.  J.  Crew  and  S.  B.  Carter. 

In  the  absence  of  the  President  the  Secretary  then  read  Mr.  Crew's  addreaa,  which 
was  listened  to  with  much  interest  and  which  contained  many  valuable  suggestions.  He 
mentioned  that  it  was  gratifying  to  know  that  the  branch  had  enrolled  four  new  mem- 
bers daring  the  year,  which  strengthened  it  a  good  deal  and  hoped  the  members  would 
encourage  others  to  join  and  take  an  interest  in  the  work.  Amons  other  things  Mr. 
Crew  suggested  that  during  the  following  winter  certain  of  the  meetings  be  set  aside  for 
certain  subjects,  all  the  members  bringing  as  msch  information  as  they  can  about  these 
subjects  to  the  meeting  in  order  that  all  may  take  part  in  the  discussion  and  get  the  full 
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benefit  of  the  remirks.  In  this  way  he  thought  much  interesting  work  oonld  be  acoom- 
pliihed.  And  if  certain  evenings  were  also  set  aside  for  dissecting  and  studying  the 
anatomy  of  certain  insects  much  nseful  information  wonld  thus  be  available.  He  also 
touched  apon  the  newly  formed  Botanical  Section,  which  as  yet  has  not  taken  mach 
shape,  but  the  hope  was  expressed  that  other  botanists  might  be  induced  to  become  mem- 
bers and  thereby  strengthen  the  branch.  Mr.  Crew,  in  conclusion,  thanked  the  members 
for  the  honor  they  conferred  apon  him  in  electing  him  as  their  President  for  the  year 
just  closed. 

The  meeting  then  adjourned. 

Arthur  Gibson, 

Secretary. 

REPORT  OF  THE  QUEBEC  BRANCH. 

The  annual  meeting  of  the  Quebec  Branch  of  the  Entomological  Society  of  Ontario 
was  held  on  the  15th  April,  1899,  fourteen  members  being  present ;  the  President,  Rev. 
Dr.  Fyles,  occupying  the  chair. 

president's  report. 

The  Quebec  Branch  of  the  Entomological  Society  has  commenced  the  third  year  of 
its  existence.  It  was  formed  on  the  24th  March,  1897,  and  the  time  since  has  been 
marked  by  steady  growth  and  increased  usefulness. 

The  annual  meeting  of  1898  was  held  at  the  house  of  the  Secretary-Treasurer  of  the 
Association  and  was  a  happy  and  successful  gathering.  During  the  year  following  three 
very  pleasant  meetings  were  held  at  the  homes  of  members :  Mr.  Thos.  Poston,  Levis ; 
Mr.  J.  £.  Treflry,  Quebec ;  Mr.  James  Geggie,  Beauport,  and  seven  were  held  at  Morrin 
Collie. 

Field  days  were  also  pleasantly  spent  at  Bergerville  (June  6th),  the  Island  (June  18th 
and  August  4th),  and  at  Levis  Forts  (July  2lBt).  On  these  occasions  many  interesting  cap- 
tures of  insects  were  made  and  much  information  concerning  them  imparted. 

In  the  course  of  the  year  papers  were  read  or  addresses  given  on  the  following 
subjects : 

The  destruction  of  the  forests,  the  Apidae,  the  Coleoptera,  Garden  Pests,  Silk- worm 
moths,  Arsenical  spraying  and  Honey  Bees,  the  Book  of  Nature,  Spiders,  Orickets,  Wasps. 

At  one  of  the  meetings  beautifully  illustrated  Entomological  works  were  exhibited 
by  Miss  Bo  wen,  and  a  most  interesting  history  of  the  Entomological  Society  of  Ontario, 
written  by  Rev.  Dr.  Bethune,  one  of  the  founders  of  that  society,  was  read  by  Miss 
Palmer,  B.A. 

The  captures  made  during  the  year  incluied  the  rarities :  Catocala  6fanc(t, 
Plaiarctia  parthenoB^  Spilo8om%  congrua,  Lophoptert/x  elegajis^  besides  several  undescribed 
species. 

Of  destructive  pests,  the  only  noteworthy  appearances  in  this  Province  in  1898  were 
those  of  the  Tent  Caterpillars,  Clisiocampa  Americana  and  Cliaiocampa  diaatria.  These 
were  so  numerous  last  summer  in  parts  of  the  counties  of  Drummond  and  Shefford  that 
they  stripped  the  second  growth  trees  bare.  Should  the  coming  seas)n  prove  favorable 
to  their  increase  they  will  probably  do  much  harm.  A  forked  stick  thrust  into  the  webs 
in  the  early  morning  or  late  in  the  evening  when  the  caterpillars  are  "  at  home",  and 
twisted  round,  will  entangle  the  creatures  in  their  habitations,  which  c%n  then  be  drawn 
from  the  tree  and  trodden  under  foot 

On  the  8th  of  November,  the  Montreal  Branch  celebrated  its  25th  anniversary, 
in  the  Natural  History  Society's  Rooms,  University  Street.  On  this  occasion  eminent 
entomologists  from  London,  Toronto,  Ottawa  and  and  other  places  were  present.  The 
Qaebec  Association  was  represented  by  its  president,  who  was  specially  deputed  by  its 
members  to  convey  their  congratulations  to  their  Montreal  confreres. 
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It  is  gratifying  to  see  the  spread  of  intereit  in  Entomological  pnranitB.  The  past 
jear  hai  been  marked  by  the  formation  of  '*  The  North  West  Entomological  Sooiety." 
It  nnmbers  among  its  members  the  Right  Reverend  the  Bishop  of  Calgary  and  Saskat* 
chewan;  John  A.  Simpson,  M.L.A.;  A.  G  Wolly  Djd,  Esq,  Secretary  of  the  Fish 
Greek  Agricultural  Society ;  Dr.  H.  G^rge,  Vice-President  of  the  Innisfail  Agrtcaltnral 
Society ;  Wm.  Fosthill,  Esq.,  J.P.,  Vice-President  of  the  Red  Deer  Agricultural  Sjciety ; 
John  Y.  Young,  Esq.,  editor  of  the  '*  Calgary  Herald  ".  The  membership  of  this  society 
exceeds  forty  already. 

It  is  to  be  hoped  that  our  own  association  will  continue  to'flourish  and  will  spread  in- 
formation concerning  our  insect  friend  a  and  insect  foes,  and  the  right  methorl  of  dealing 
with  both.  One  of  our  leading  botanists,  while  seeking  to  advance  agricultural  interests, 
truly  said :  *'  A.  good  knowledge  of  Entomology  is  good  for  the  farmer — Th^re  w  moneff 
m  U, 

Report  of  Council. 

Your  Council  has  pride  in  producing  this  report  for  the  approval  of  the  branch  aawe 
have  nothing  but  pleasure  to  note  as  to  its  working. 

The  branch  now  includes  forty-two  members ;  28  adults  and  14  juniors.  The  Treas- 
urer's report  gives  a  most  satisfactory  showing. 

Several  excursions  were  made,  and  the  capture  of  many  specimens — some  of  them 
rare — has  regarded  the  efforts  of  the  members.  As  was  remarked  in  a  former  report 
these  excursions  tend  to  bring  about  a  good  feeling  of  comradeship  and  are  beneficial  in 
every  way.  The  younger  members  of  our  branch  have  been  extremely  keen  in  hunting 
for  and  acquiring  specimens  and  their  efforts  have  been  highly  successful. 

The  largely  increasing  membership  afiords  much  reason  for  congratulation. 

Our  thanks  are  due  to  the  authorities  of  Morrin  College  for  their  kindness  in  plac- 
ing a  room  at  the  disposal  of  the  branch  for  its  meetings. 

Joseph  Evkleigh  Tbkffrt, 

on  behalf  of  the  Council. 
The  following  officers  were  elected  : 

Preaidentf  Rev.  Thomas  W.  Fyles,  D.  C.  L.;  Vice-President^  Miss  Macdonald; 
Oauneil,  Hon.  Richard  Turner,  Mr.  J.  Evelelgh  Tref!  y.  Prof.  H.  Walters,  Mrs.  R. 
Turner,  Miss  Bickelli  Miss  B.  Winfield ;  Secretary-Trecuturer,  Lt.  Col.  Crawford  Lindsay; 
CunUor^  Prof.  H.  Walters. 

Since  the  annual  meeting  in  April  the  Branch  has  held  four  regular  meetings  and 
four  field  days. 

The  Branch  now  numbers  thirty-two  adults  and  fifteen  junior  members. 

Crawford  Lindbat, 

Secretary-Treasurer. 
Quebec,  October  7th,  1899. 

REPORT  FROM  THE  ENTOMOLOGICAL  SOCIETY   FO   ONTARIO  TO  THE 

ROYAL  SOCIETY   OF   CANADA. 

By  Rev.  Thomas  W.  Fyles,  D.C.L.,  F.L.S.,  Dblboatb. 

The  Entomological  Society  of  Ontario  held  its  35th  annual  meeting  in  Montreal  on 
the  8th  and  9th  days  of  November  last.  The  Society  is  gaining  ground — is  lengthening 
its  cords  and  strengthening  its  stakes,  or,  to  use  another  figure,  is  rooting  itself  more 
firmly  in  public  estimation,  while  its  ramifications  are  vigorous  and  fruitful 

Originated  in  1863,  through  the  efforts  of  a  very  few  earnest  men,  who  were  im- 
pressed with  a  sense  of  the  practical  value  of  Entomological  pursuits,  the  Society  has 
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■teftdUy  progiened  till  it  has  attained  a  degree  of  importance  that  inaurea  for  it  the 
reapect  of  adentific  men  '*  all  the  wide  world  over."  Ita  publications  are  now  ciionlated 
in  22  conntriea,  in  the  four  quartern  of  the  world.  On  thla  continent,  not  only  are  they 
diatributed  throughout  our  own  dominion,  they  are  sent  also  to  no  leaa  than  40  of  the 
atatea  and  territoriea  of  the  great  Kepublio  to  the  south  of  us. 

At  429  Wellington  Street,  London,  Ont.,  the  Society  has  ita  headquarters — ^a  large, 
convenient  and  well  appointed  room,  with  a  valuable  library  of  1,600  volumes,  and 
cabinets  containing  many  thousanda  of  choice  apecimena,  contributed  by  ita  members  or 
obtained  by  purchase  or  donation.  Among  its  treasaies  are  special  collections,  such  aa 
the  Pettit  collection  of  Coleoptera,  the  Loomia  collection  of  Japanese  butterfliea,  the 
Moffat  collection  of  Canadian  Lepidoptera,  acquisitions  gained  through  years  of  research 
by  skilful,  scientific  men. 

The  Society's  librarian  and  curator  is  Mr.  J.  Alston  Moffat,  a  man  devoted  to  his 
work,  well  acquainted  with  the  objects  under  his  care,  and  most  kind  and  obliging  to 
those  who  seek  information  from  him.  The  room  ia  open  at  all  convenient  houra ;  and 
an  examination  of  ita  contents  will  well  repay  the  naturalist  who  will  take  the  time  to 
visit  it. 

The  various  sections  of  the  Society  are  working  zealously.  The  Botanical  section 
reports  the  discovery  of  three  plants  new  to  the  district  of  London.  It  also  draws  at- 
tention to  a  species  of  wild  lettuce  (Laefuca  acasvola)  that  is  rapidly  spreading,  and  be- 
coming troublesome  to  the  agriculturists  of  Middlesex  County,  and  to  a  species  of  dodder 
iCu9cuia  epithymum)  that  flourishes  upon  clover.  The  Microscopical  section  has  held 
9  meetinga  in  the  courae  of  the  year.  Papera  on  *'  Shine  Moulda,"  Bacteria,  Radiolaria. 
Diatoms,  and  Marine  Algae,  were  read  before  it.  The  G^Iogical  section  met  weekly 
throughout  the  year.  Its  report  describes  the  bituminous  shales  of  Kettle  Point,  the 
"  Crystal  Cave "  at  Put* in-Bay,  and  the  strontium  found  in  it.  The  Alvinston  shales  ; 
the  dolomite  rocks  at  Gktlt,  and  the  new  oil-field  in  Sarnia  Township. 

Notes  on  the  **  Inaecta  of  the  Year  "  have  been  sent  in  by  Uie  Society's  divisional 
directors  : — Messrs.  W.  Hague  Harrington,  Ottawa ;  J.  D.  Evans,  Trenton ;  Arthur 
Gibson,  Toronto ;  A.  H.  Kilman,  Ridgway ;  R.  W.  Rennie,  London.  These  notea  ap- 
pear in  the  Society'a  annual  report. 

Flouriahing  branches  of  the  Society  exist  in  Toronto,  Montreal,  and  Quebec.  That 
of  Montreal  is  particularly  deserving  of  notice,  forasmuch  as  it  has  recently  celebrated 
the  25th  anniversary  of  its  formation.  To  do  honor  to  the  occasion  the  parent  society 
held  its  annual  meeting  in  Montreal,  and  the  Natural  History  Society  and  the 
Microscopical  Society  of  that  city  gave  their  aid  and  support.  The  proceedings  were  of 
a  most  interesting  and  enjoyable  character. 

The  Society's  monthly  organ,  '*The  Canadian  Entomologist,'  completed  its  30th 
volume  in  December  last.  In  this  volume  article!  from  53  contributors  may  be  found. 
Some  of  the  authors  wrote  from  such  distant  places  as  Cape  Town,  Africa  ;  Hildesheim, 
Germany  ;  Mesilla,  New  Mexico  ;  Massett,  Queen  Charlotte  Islands.  The  volume  con- 
tains, amongst  other  important  matter,  descriptions  of  35  new  genera,  and  190  new 
species  of  insects,  and  it  ia  illustrated  with  six  plates,  one  of  which  is  beautifully 
coloured.     Among  the  more  important  articles  are: — 

A  generic  revision  of  the  Lachneidic,  by  Harrison  G.  Dyar,  Washington,  D.O. 

On  the  history  and  habits  of  the  *<  Wood  Engraver"  Ambrosia  Beetle,  by  A.  D. 
Hopkins,  Entomologist,  West  Virginia  Agricultural  Station. 

'The  Coleoptera  of  Canada,  by  H.  F.  Wickham,  Iowa  City. 

**  New  and  little  known  bees,"  by  T,  D.  A.  Cockerell,  N.  M.  Experiment  Station. 

"  Some  Indiana  Acridiidse/'  by  W.  S.  Blatchley,  Indianapolis,  Ind. 

"  New  species  of  Chionaepis,  and  notes  on  previously  known  species,"  by  B.  A. 
Oooley,  B.  S.,  Amherst,  Mass. 

'*  New  species  of  North  American  Myrmelionidco,"  by  KoIIa  P.  Currie,  Washington, 
D.  C. 

'*  Metallic  species  of  Basilodea  and  new  apecies  of  allied  genera,"  by  R.  Ottolengui, 
New  York. 
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"  Deaoriptions  of  new  genera  and  species  of  the  G^metrina  of  North  America/'  bj 
Qeo.  D.  Halst,  Brooklyn,  New  York. 

"Notes  on  some  Ontario  Aoridiidffi/'  by  £.  M.  Walker,  Toronto. 

**  Olassification  of  the  Homtails  and  Saw-flies,  or  the  suborder  Phytophaga/'  by 
William  H.  Ashmead,  assistant  curator  Dep.  of  Insects,  XT.  S.  National  Museam. 

"  Additions  to  my  Synopsis  of  the  TachinidsBi"  by  D.  W.  Ooqnillett,  Washington, 
1>.C. 

The  twenty  ninth  annual  report  of  the  Society  "  (published  by  the  Ontario  Depart- 
ment of  Agriculture,  Toronto),  printed  by  order  of  the  Legislative  Assembly  of  Ontario," 
has  just  been  issued.  It  is  embellished  with  portraits  of  William  Hague  Harrington, 
F.  B.  S.  C,  president  of  the  Entomological  Society  of  Ontario,  1893-5,  and  John  Dear- 
ness,  I.  P.  S ,  president  of  the  Eatomological  Society  of  Ontario,  1896-7,  and  also  with 
67  figures  of  insects.  It  contains  a  full  account  of  the  annual  meeting,  reports  from  the 
officers  and  the  various  divisions  and  branches  of  the  Society,  the  President's  address, 
articles  entitled : 

'*  Some  economic  features  of  International  Entomology,"  by  F.  M.  Webster. 

''  The  farmer's  garden  and  its  insect  foes,"  by  the  Rev.  Thomas  W.  Fyles. 

"  Entomology  in  schools,"  by  Wm.  Lochhead,  Ont.  Agr.  College,  Guelph. 

"Injurious  insects  in  1898,"  by  Dr.  James  Fletcher,  Ottawa. 
And  a  number  of  short  papers  of  great  value. 

In  the  president's  address  attention  is  drawn  to  some  remarkable  experiments,  of 
interest  to  biologists,  made  by  Mr.  Henry  E.  Orampton,  jr.,  of  the  Department  of  Zoology 
of  Columbia  University.  Mr.  Crampton  succeeded,  in  a  number  of  instance?,  in  grafting 
one  insect  in  the  pupal  stage  upon  another  in  the  same  condition.  For  instance,  he  cut 
off  the  head  portion  of  one  chrysalis  and  several  segments  of  the  abdomen  from  another, 
and  then  joined  the  main  portions  of  the  two  by  means  of  a  ring  of  paraffin.  Ooalascence 
was  completed  and,  after  a  time,  a  living,  eight- winged  monstrosity  was  produced. 

The  disposition  evinced  by  some,  in  the  present  day,  to  tamper  unnecessarily  with 
the  nomenclature  and  classification  of  insects,  now  accepted,  is  also  spoken  of.  Our 
systems  are  not  perfect,  but  the  day  for  a  thorough  revision  of  them  has  not  yet  come, 
and  will  not  till  the  life  histories  of  the  various  species,  and  the  literature  respecting  them 
are  better  known.  The  late  Dr.  Lintner  did  excellent  work  in  tracing  such  histories,  and 
in  heading  his  remarks  with  names  and  synonyms  and  references  to  authors.  Hia  work 
in  these  respects  as  in  others  is  a  model  for  entomologists. 

In  connection  with  this  subject,  the  paper  by  Mr.  D wight  Brainerd,  in  this  same 
report,  on  '*  The  preparation  of  specimens  for  the  exhibition  of  life  histories  in  the  cabi> 
net "  will  be  found  valuable.  The  plate  that  accompanies  it  shows  groups  of  insects  in 
all  stages.  There  are  the  eggs,  the  larva,  the  pupa,  the  perfect  insects  (bo£h  types  and 
varieties),  the  wings  denuded  of  scales  to  show  the  venation,  and  the  parasites  that 
assail  the  species.  From  an  educational  point  of  view,  a  complete  collection  on  Mr. 
Brainerd's  plan  would  indeed  be  accounted  a  treasure.  The  article  is  the  more  valuable 
because  the  author  describes  his  methods  of  preparing  specimens  for  the  cabinet. 

Another  important  paper  in  the  report  is  Prof.  Wm.  Lochhead's  "  Entomology  in 
the  Schools  ",  showing  Why  i  How  f  and  When  f  the  subject  should  be  brought  before 
the  rising  generation. 

It  is  hoped  that  sufficient  has  been  said  to  show  that  the  society's  publications  are  of 
value.  Prepared  chiefiy  for  the  agricultural  community,  its  reports  deal  largely  with 
troublesome  insects  and  the  methods  of  destroying  them  ;  but  the  beautiful  and  beneficial 
species  are  not  overlooked  in  them  ;  and  even,  as  regards  the  less  attractive  kinds,  so 
much  that  is  wonderful  in  their  structure  and  life  histories  is  made  known  to  ua — so 
clearly  is  it  shown  that  through  and  beyond  the  trouble  they  may  give  to  man,  destructive 
insects  have  important  parts  to  play  in  the  economy  of  nature,  that  our  admiration  is 
excited,  and  we  feel  the  truth  so  quaintly  expressed  by  the  Bev.  George  Herbert : 

**  Nothing  we  see  but  menus  our  good,      ^ 

Ab  our  delii^ht,  or  as  our  treasure  ; 
The  wht>le  is  either  our  cupboard  of  food 

Or  (Nibinet  of  pleasure. 
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THB  NATIVE  HOME  OF  THE  SAN  JOSE  SCALE. 
By  F.  M.  Wbbstbr,   Woostbb,  0. 

In  the  Jaljy  1898,  number  of  the  Canadian  Entomologist,  I  pabliahed  a  short  dia- 
conion  on  thia  subject,  giviuf;  the  results  of  some,  then  recent,  examinations  of  nursery 
stocky  coming  directly  from  Japan.  I  there  also  referred  to  a  short  note  by  Prof.  T.D.A. 
Cookerell,  in  Entomological  News,  Vol  9,  partes  95  and  96,  to  the  effect  that  Mr.  Alex« 
ander  Craw,  Quarantine  officer  at  San  Francisco,  California,  had  two  or  three  times  found 
this  insect  on  trees  from  Japan,  and  notably  on  a  plum  tree  that  arrived  Jan.  25th, 
1898.  After  this  note  of  mine  had  been  published,  Mr.  F.  A.  Sirine,  one  of  the  entomolo« 
gists  of  the  New  York  Experiment  Station,  located  at  Jamaica,  N.T.,  wrote  me  that 
there  was  some  pretty  good  evidence  in  his  possession  indicating  that  the  San  Jos^  Scale 
had  been  established  on  Long  Island  a  much  greater  length  of  time  than  was  supposed  ; 
that  its  occurrence  there  possibly  antedated  its  appearance  in  New  Jersey.  When  I  pre- 
pared my  paper  for  the  1898  meeting  of  the  Entomological  Society  of  Ontario,  entitled 
"  Some  International  Problems  in  Applied  Entomology,''  and,  on  again  goiug  over  my 
notes,  it  appeared  to  me  that,  with  the  amount  of  material  in  my  possession  and  its 
appearancOi  I  had  sufficient  evidence  not  only  to  verify  all  that  had  been  stated  or 
written,  but  that  I  had  almost  the  conclusive  evidence  wanted  to  prove  that  Japan  was 
the  original  home  of  the  scale,  and  that  it  was,  as  with  the  Gypsy  moth,  being  kept 
reduced  and  in  subjection  by  its  natural  enemies.  I  did  not,  at  the  time,  have  in  my 
poasession  a  paper  published  in  the  June,  1898,  Massachusetts  Crop  Report  by  Mr.  A.  H. 
KirkUmd,  in  which  he  makes  the  following  statements : 

"  While  it  is  generally  conceded  that  1887  marks  the  date  of  the  first  importation  of 
the  scale  to  the  east,  a  case  has  recently  com^  to  the  writer's  attention  that  would  indicate 
the  possibility  of  the  occurrence  of  the  San  Joe^  Scale  in  a  Long  Island  nursery  at  a  date 
flomewhat  earlier  than  that  of  the  New  Jersey  infestation,  and  possibly  as  a  result  of  the 
dixeot  importation  of  trees  from  Japan.     The  fiacts  are  these  : 

In  the  vicinity  of  Boston  there  is  an  educational  institution  where  particular  atten* 
tion  is  given  to  the  study  of  trees  and  shrubs.  On  the  grounds  of  this  institutiou,  there 
is  a  colony  of  the  San  Jose  Scale  which  is  confined  in  great  measure  to  a  plot  of  perhaps 
thirty  Japanese  quince  bushes.  These  bushes,  according  to  the  testimony  of  those  in 
oharge  of  the  grounds,  "have  been  infested  for  many  years."  Careful  records  of  all  trees 
planted  are  kept  by  the  authorities  of  the  institution,  and  in  this  case  the  records  show 
that  the  bushes  in  question  were  purchased  from  thre3  sources :  the  firm  of  James 
Veitch  &  Sons,  London,  Eni(land,  in  1881  ;  Louis  Spath,  Rixdorf,  Berlin,  Germany,  in 
1888  ;  and  the  Parsons  &  Sons  Company,  Flushing,  Long  Island,  in  1884.  The  greater 
part  of  the  bushes  were  obtained  from  the  latter  source,  and  these  are  infest^  to  the 
greatest  extent,  although  the  scale  occurs  on  all  of  them.  The  infestation  of  this  nursery 
for  many  years  past  is  a  matter  of  common  knowledge  among  entomologists  and  nursery- 
men ;  also  the  fact  that  this  nursery  has  paid  especial  attention  to  the  importation  and 
distribution  of  Japanese  stock.  Unfortunately,  all  these  Japanese  quinces  were  grown 
for  one  season  in  a  very  compact  plot  and  their  infestation  is  so  general  that  it  is  im- 
possible to  decide  which  were  the  ones  originally  infested.  From  an  inspection  of  the 
grounds,  it  is  evident  that  these  bushes  are  the  centre  of  infestation  m  this  colony ;  and, 
unless  it  is  shown  that  the  English  and  German  nursf  ries  are  infested,  of  which  there  is 
no  evidence  at  present,  the  natural  inference  is  that  the  Long  Island  nui-sery  is  the  source 
from  which  the  infested  stock  wss  obtained,  thus  antedating  the  New  Jersey  occurrence 
by  about  three  years.  Again,  the  conclusion  that  the  Long  Island  stock  was  the  source 
of  the  scale  at  this  particular  locality  may  be  placed  the  length  of  time  elapsing  since  its 
purchasey — some  fourteen  years.  The  time  required  for  the  killing  of  trees  by  the  scale 
is  placed  by  Messrs.  Howard  and  Marlatt  at  from  two  to  three  years.  In  the  south, 
where  the  active  season  of  the  insect  is  longer  than  it  is  here,  and  the  warmer  climate 
more  fmvorable  to  its  multiplication,  undoubtedly  this  may  be  the  case.     It  is  also  prob- 
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able  that  a  longer  time  is  req aired  for  the  des traction  of  trees  from  thia  cause  in  thia 
refcion  ;  for  we  have  reoorda  of  an  apple  orchard  at  Soitaate,  Mass.,  planted  in  1892  with 
infested  trees  two  or  three  years  old,  of  which  about  90  per  cent.,  although  yery  badly 
affected,  were  alive  in  1897i  at  which  time  remedial  measures  were  applied.  Since  a 
Japanese  qninoe  with  vigorous  roots  will  throw  out  an  abundance  of  new  shoots  year 
after  year  as  the  old  wood  dies  off,  the  continued  infestation  since  1884  of  the  bushes 
previously  mentioned  does  not  seem  beyond  the  limits  of  possibility." 

Quite  recently,  some  exceptions  have  been  taken  to  the  statement  that  I  made  in 
my  paper  last  year,  presented  to  the  Entomological  Society  of  Ontario,  in  which  I  naed 
these  words,  ''I  have  been  able  to  prove  almost  conclusively  that  Japan  is  the  original 
home  of  the  San  Jose  Scale."  The  arguments  against  this  are  that  Mr.  Koebele  and 
some  of  the  Japanese  entomologists  searched  for  San  Jose  Scale  in  Japan,  but  did  not 
find  it.  If  this  means  anything  at  all,  it  might  mean  that  the  scale  was  present  but  kept 
thoroughly  in  subjection  by  its  natural  enemies,  and  perhaps  some  other  resistent  ele- 
ments of  which  we  are,  as  yet,  unacquainted.  Another  argument  is  that  the  scale  may 
have  been  introduced  into  Japan,  from  California,  and  was  now,  for  the  first  time,  being 
received  back  again  from  that  country.  At  present,  we  have  no  record  of  any  very  old 
introductions  of  nursery  stock  from  Oalifomia  into  Japan,  and  if  there  were,  it  would  be 
difiicult  to  prove,  or  even  to  show  evidence  that  these  were  infested  with  the  San  Jose 
Scale.  The  nursery  stock  that  I  have  myself  examined  come  direct  from  Japan,  and 
gave  every  possible  indication  of  its  having  been  qaite  numerous  where  the  stock  was 
grown ;  and  the  occurrence  differed  very  materially  in  appearance  from  the  ordinary  oc- 
currence upon  nursery  stock,  as  witnessed  in  this  country.  Up  to  the  present  time,  I  see 
no  reason  whatever  for  modifying  the  statements  that  I  have  made.  I  do  not  claim  that 
there  is,  as  yet,  conclusive  proof  that  the  scale  came  to  us  originally  from  Japan,  but  that 
the  evidence  points  almost  conclusively  in  that  direction,  I  feel  as  confident  as  I 
did  when  I  prepared  my  previous  statements.  Of  coarse,  there  is  nothing  left  to  do  but 
trust  to  time  and  future  investigations  to  solve  the  problem.  Entomologists  in  Japan 
can  certainly  throw  a  great  deal  of  light  upon  this  problem,  and  if  the  question  can  be 
settled,  finally,  either  in  the  affirmative  or  negative,  I  shall  be  entirely  satisfied.  I  do 
not  care  a  straw  whether  the  San  Jose  Scale  is,  originally,  a  native  of  Japiku  or  not,  but 
I  do  care  a  great  deal  as  an  entomologlBt,  to  know  just  the  fact  in  the  case,  not  as  a 
matter  of  self-interest  but  as  a  scientific  fact. 


SOME  NOTES  ON  THE  LARVAL   HABITS  OF  THE  GRAY   HAIR^STREAK 

BUTTERFLY. 

(  Uranotes  melinus^  Hubn. ) 

By  F.  M.  Webster,  Woosteb,  Ohio. 

The  larvui  of  the  Gray  Hair-streak  have  long  been  known  to  injure  beans  by  eadng 
their  way  into  the  pods  and  devouring  the  young  growing  beans  therein.  In  Insect  Life, 
Vol.  Vlf,  p.  354,  the  statement  is  made  that  these  larvae,  though  long  known  as  in- 
jurious to  the  hop,  had  also  been  known  to  injure  young  beans  in  N<)w  Jersey,  District  of 
of  Columbia  and  Oalifomia.  i 

On  July  3,  1899,  a  correspondent  of  mine,  Mr.  Henry  Hurd,  Garthagenia,  Ohio,  sent 
me  a  pea  pod  in  which  he  had  found  a  worm  of  some  sort,  eating  the  peas.  The  pod 
reached  me  in  good  condition,  and  clearly  indicated  the  seriousness  of  the  attack,  but  the 
depredator  had  eaten  out  of  Uie  box  and  through  the  wrapper,  and  doubtless  was  lost  in 
the  mail  sack.  On  July  10,  Mr.  Hurd  sent  a  second  larva,  which  reached  me  aUye,  but 
it  never  developed.  Mr.  Hurd  stated  the  first  one  sent,  ate  three  grown  peas  and 
gnawed  into  a  second  pod  within  the  space  of  a  few  minutes. 
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On  Jaly  7,  the  Station  janitor  brought  me  some  laryss  which  he  stated  were  eating 
into  the  pods  of  his  garden  beans.  These  larvae  were  placed  on  a  hill  of  beans  and 
covered  with  a  breeding  oage.  On  August  8,  a  single  adult  Uranoies  (TheelaJ  mdinuit 
Hiibn,  was  found  dead  in  the  cage. 

On  August  14,  a  correspondent,  Mr.  Fred.  Ruth,  Clifford,  Ohio,  sent  two  larva 
which  he  haid  found  in  the  silk  in  the  tips  of  the  ears  of  corn  in  the  iield.  As  he  had 
found  adults  of  Diabrotica  Umgicomis  in  the  same  situation,  Mr.  Ruth  supposed  that  they 
were  the  adult  insect  from  these  larvae.  As  soon  as  thej  were  received  they  were  at 
once  recognized  and  placed  upon  young  bean  pods,  upon  which  they  at  once  began  to 
feed.  On  August  22,  both  pupated,  and  from  one.  of  these  pupae  an  adult  issued  on 
September  1,  while  the  other  has  up  to  this  date,  October  4,  remained  undeveloped.* 

While  we  lost  the  first  larva  sent  by  Mr.  Hurd,  the  second  was  recognized,  and  if  it 
was  not  of  the  species  under  consideration,  it  certainly  belonged  to  a  species  closely 
allied  to  this.  Thus  we  have  the  pea  as  a  probably  new  food  plant,  and  the  silk  of  com 
on  the  ear  as  an  undoubted  additional  new  fodd  plant  for  the  species,  and  certainly 
rather  a  unique  locality  for  the  larvae  to  be  found  in. 

According  to  the  article  referred  to  in  the  beginning,  which  by  the  way  is  illu«trat* 
ed,  the  habitat  of  the  species  is  given  as  Canada  (rarely);  and  south  to  Indian  Riveri 
Florida,  and  quite  to  the  Mexican  border,  Mexico,  Central  America,  Venezuela  and  the 
Antilles.  The  present  is  the  first  year  that  my  attention  has  ever  been  called  to  the 
work  of  the  larvae. 


SAN  JOSE  SCALK 

The  meeting  was  called  to  order  at  2.30  o'clock,  the  Vice-President,  Rev.  Dr.  Fyles, 
occupying  the  chair.  After  a  number  of  papers  (which  are  given  in  subsequent  pages  of 
this  report)  had  been  read  and  discussed,  the  consideration  of  the  San  Jose  Scale  insect 
was  again  taken  up.  The  Secretary  reported  that  the  Special  Committee  had  been  anaUe 
to  arrange  any  time  for  a  meeting.  Mr.  Deamess  said  that  as  the  whole  of  the  previous 
afternoon  had  been  spent  in  a  conference  upon  this  insect,  it  would  be  a  pity  if  no  action 
were  taken  by  the  Society ;  he  accordingly  moved  that  the  meeting  be  considered  as  a 
committee  of  the  whole,  which  was  adopted. 

At  the  request  of  the  members  present  Mr.  Deamess  resui  a  synopsis  of  the  report  of 
the  Commissioners  appointed  by  the  Hon.  the  Minister  of  Agriculture  to  investigate  the 
Sam  Jose  Scale  last  summer,  and  explained  various  points  in  connection  with  it. 

Dr.  Fletchbb  said  that  one  of  the  great  difficulties  in  the  way  of  caurrying  out  the 
recommendations  of  the  Commissioners  was  the  liability  of  the  orchard  owners  to  evade 
the  law  as  far  as  possible,  and  to  nej2;lect  the  means  recommended  for  checking  the  pest. 
The  feature  of  the  report  which  would  probably  be  most  objected  to  was  the  boarding  of 
the  men  sent  by  the  Government  to  perform  the  work,  but  this  might  be  overcome  by 
sending  them  to  the  nearest  hotel  for  the  short  time  that  they  would  be  in  the  neighbour- 
hood. He  thought  that  the  Minister  of  Agriculture  had  acted  very  wisely  throughout 
this  matter,  and  that  great  care  had  been  exercised  in  the  selection  of  inspectors  ;  if  any 
were  found  inefficient  their  services  were  at  once  dispensed  with. 

After  some. further  discussion  the  following  resolution,  moved  by  Dr.  Flbtoheh  and 
seconded  by  Dr.  Bbthumb,  was  unanimously  adopted  : 

"This  Society  has  watched  with  keen  interest  and  wishes  to  express  its  hearty 
approval  of  the  measures  adopted  by  the  Hon.  the  Minister  of  Agriculture  and  Arts  for 
Ontario  for  the  suppression  of  the  San  Jose  Scale,  and  the  wise  and  judicious  manner  in 
which  he  has  endeavoured  to  carry  them  out." 

*  From  this  pupa  the  butterfly  emerged  on  January  4tby  1900,  thus  shewing  that  of  two  larvae,  probably 
from  the  tame  brood  and  lame  mother,  one  may  develop  to  the  adult  in  September,  and  the  other  go  over 
until  the  following  ipring.— F.M.W. 
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Several  other  papers  were  read  and  dieouaed,  inclnding  the  reports  of  the  Directors 
on  the  noteworthy  insects  of  the  year  in  their  respeotiYe  divisions. 

Dr.  Fletcher  exhibited  some  rare  or  otherwise  interesting  specimens,  several  of  which 
he  presented  to  the  Society. 

Hemileuca  Maia  var  Lucina,  This  is  the  form  of  the  species  which  occurs  in  Manito- 
ba, the  specimens  presented  had  been  taken  by  Mr.  Norman  Criddle,  at  Aweme,  in  Mani- 
toba. In  July,  1898,  Dr.  Fletcher  had  taken  two  nearly  full  grown  larvae  feeding  on 
sspen  at  Bird's  Hill  a  few  miles  from  Winnipeg,  and  had  bred  the  moths  the  same  an- 
tamn.  Variety  Ltieina  differs  from  the  species  in  the  much  greater  area  of  white  on  the 
wings. 

Colias  Emilia — A  fine  pair  presented  which  had  been  taken  by  Mr.  C.  de  B.  Green 
at  Osoyoos.  The  eggs  of  this  species  are  laid  on  Astragalus  frigidus.  It  is  a  larger 
species  than  Colias  Christina,  some  forms  of  which  it  resembles,  particularly  in  the  fe- 
male sex.  The  eggs  of  C  Christina  Dr.  Fletcher  had  seen  deposited  by  the  females  on 
Halix  desertorum  at  Olds,  N.W.T. 

Colias  Edwardsii  exhibited,  which  had  been  collected  and  seen  in  some  numbers  at 
Areola,  Glen  Adelaide,  Clare,  Alameda,  Camduff  and  Gainsboro,  in  the  south  eastern 
part  of  the  N.W.T.  Females  were  seen  ovipositing  and  eggs  were  collected  on  the 
Prairie  Bean,  Thermopsis  rhomhifolia.  This  species  resembles  closely  (7.  Alexandra^  but 
is  smaller  and  has  the  margins  partly  fringed  with  pink. 

Pamphila  Manitoba^  var  Assinibina,  specimens  of  both  sexes  presented  which  had 
been  taken  at  Regina  in  1886. 

Chrysophanus  HsUoides^  var  Florus  (female)  presented,  taken  at  Yemon,  B.O. 

Argynnis  Chariclea  presented,  taken  at  Mount  Cheam,  B.C. 

Coenonymipha  inornaia^  presented,  taken  in  large  numbers  in  the  N.W.T.  this  year. 

Vanessa  Califomica,  presented,  one  of  the  first  specimens  taken  in  Canada,  caught 
in  Victoria,  B.C.,  1885. 

Carterocephaius  Mandan,  presented,  a  large  form  taken  at  Laggan  in  the  Bocky 
.  Mountains  which  has  been  written  about  in  the  Canadian  Entomologist  by  Mr.  T.  E. 
Bean  in  1893  as  C.  Palcsmon. 

Lyda  muUisignata,  a  new  pest  of  the  raspberry.  The  specimens  presented  were 
bred  from  larvae,  which  had  been  sent  from  St.  John,  N.B.,  ^here  they  had  been  in- 
jurious for  three  years. 

Crioceris  asparagi  and  C.  IS-punctcUa,  the  two  asparagus  beetles;  first  recorded  as  in- 
juring asparagus  in  Canada  this  year.  Both  forms  were  abundant  at  Queenstown  and 
other  places  in  the  Niagara  peninsula. 

Gonioctena  pallida,  specimens  were  presented.  This  beetle  has  been  very  abundant 
in  many  parts  of  the  Northwest  and  Manitoba  for  three  seasons.  Aspen  poplars  have 
been  entirely  defoliated  over  large  areas.     They  were  less  numerous  last  summer. 

The  following  were  exhibited  : — 

Lepisesia  ulalume,  a  very  rare  species  representing  on  the  Pacific  coast  the  eastern 
Z.  /lavo/asciata.  The  specimens  were  taken  at  New  Westminster  by  Mr.  Dashwood- 
Jones.  The  flight  of  Z.  flavofascicUa  was  described  and  its  close  resemblance  to  a  bumble 
bee  when  flying  referred  to. 

Theela  drigosa  bred  from  larvae  found  attacking  green  plums  by  Mr.  W.  M.  Orr.  at 
Fmitland,  Ont. 

TTiecla  Iroides,  bred  Arom  larvae  eating  green  apples  at  B.C.,  found  by  Mr.  £.  A. 
Carew-Gibson.  The  habit  of  boring  into  their  food  had  also  been  noticed  with  the  young 
larvae  of  Thsda  Niphon  which  feeds  on  the  young  shoots  of  white  pine. 

Erebia  Epipsodea.  This  speoies  had  been  bred  again  this  year  from  eggs  received 
from  Mr.  N.  B.  Sanson,  of  Banff,  Alta,     There  were  only  three  moults  as  had  been 
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preriomly  reoorded  by  Mr.  Lynum,  but  the  mode  of  papation  was  slightly  different  from 
that  described  by  Messrs.  Lyman  and  W.  H.  Edwards,  the  chrysalis  being  surrounded  by 
several  spans  of  silk  in  the  same  way  as  had  been  observed  by  the  speaker  in  the  case 
of  E,  DiaeoidaUs,  E,  Epipaodea  is  an  abnndant  species  on  the  prairie  from  the  west- 
ern borders  of  Manitoba  through  the  Rocky  Mountains  to  the  interior  plateau  of 
British  Columbia.  It  was  seen  in  hundreds  on  the  prairies  in  the  early  part  of  last 
July. 

Hdioihis  armiger,  A  specimen  bied  from  a  green  larva  found  feeding  upon  ger- 
aniums in  a  greenhouse,  late  in  the  autumn  of  1 898,  the  moth  of  which  had  emerged  In 
the  summer  of  1899. 

Chinobtu  Maeoumi^  eggs  were  shown  which  were  laid  by  a  female  among  the  thorns 
on  the  dead  twigs  of  a  wild  rose,  at  Nepigon.  The  bush  was  standing  in  full  sunlight 
on  a  sandy  bank  and  no  plant  of  Carexor  grass  could  be  found  within  10  feet.  The 
female  was  seen  to  lay  three  eggs  all  on  the  dead  twigs.  These  hatched  in  the  ordinary 
time  of  15  days. 

Chry8op?Mnu8-  Thoe,  Full  grown  living  larvae  were  shown,  reared  from  eggs  laid 
in  confinement  late  in  August.  Of  about  40  eggs  half  had  hatched,  but  in  nature  it 
was  thought  by  the  bpeaker  th%t  as  a  rule  the  eggs  did  not  hatch  until  the  following 
spring.  He  had  discovered  that  the  females  laid  their  eggs  not  on  the  seed  pods  of  the 
dock,  as  had  been  previously  thought,  but  low  down  on  the  root  leaves  and  at  the  base 
of  the  stem,  where  they  would  be  covered  up  with  snow  during  the  winter.  Many  eggs 
were  found  on  plants  growing  in  the  water,  and  within  an  inch  of  the  suriace.  The 
larvn  during  the  three  moults,  as  well  as  the  beautiful  green  and  pink  pupae,  were 
shown,  also  brown  pupae  and  a  dipterous  parasite  (Exoriaia  confinia).  Larvae  and  eggs 
had  been  found  on  Rumex  orbiculfUuSy  but  larvae  fed  readily  on  all  docks  offered  except 
Rumex  obiusifoUua. 

A  beautiful  collection  of  inflated  larvae,  prepared  by  Mr.  C.  H.  Young,  of  Ottawa, 
was  exhibited,  and,  the  value  of  this  method  of  preserving  a  permanent  record  of 
larvso  for  study  was  urged.  Mr.  Arthur  Gibson,  Assistant  in  the  Division  of  Entomo- 
logyi  had  also  prepared  some  nice  specimens,  which  were  exhibited. 

Lyectna  Anna — A  fine  series  of  this  rare  species  was  exhibited  with  the  larvae  and 
pupae.  Almost  full  grown  larvae  had  been  found  on  the  8th  of  August  last  at  a  height 
of  7,000  feet  on  Mount  Che-am,  B.  0.  The  larvae  are  green,  and  feed  on  the  leaves  of 
lupins.  The  interesting  discovery  was  made  that  the  larvfe  when  full  grown  crawl 
down  the  stem  and  burrow  down  to  pupate,  from  an  inch  to  two  inches  beneath  the 
surface  of  the  ground,  as  a  rule  following  the  stem  and  remaining  attached  to  it.  Five 
females  and  three  males  were  exhibited.  These  showed  considerable  difference  in  the 
markings  of  the  lower  side. 

Benaciu  griaeus — A  specimen  of  this  large  water- bug,  taken  at  Toronto,  was 
shown,  and  the  difference  between  this  species  and  Bdoatoma  Americana  pointeil  out. 
The  members  were  asked  to  examine  all  large  water- bugs  seen  beneath  electric  lights,  so 
that  the  xange  of  the  two  species  might  be  ascertained.  Although  soaght  for  carefully  at 
Ottawa,  Benaeua  had  never  been  detected  there.  In  Benacus  there  is  no  deep  groove 
down  the  middle  of  the  cushion-like  area  on  the  front  raptorial  claws. 

The  Pea  Aphis,  Necta/rophora  deatructor  Jnsn.  (n.  sp  )  Specimens  of  the  Destruc- 
tive Pea  Aphis,  together  with  three  parasites,  were  shown,  and  a  statement  made  as  to 
the  injuries  inflicted  by  this  pest  during  the  past  summer.  Colonies  had  appeared  in 
various  places  from  the  Maritime  Provinces  to  the  western  portions  of  Ontario. 

On  motion  of  Mr.  W.  K  Saundbbs,  seconded  by  Mr.  Balkwill,  it  was  resolved  that 
the  thanks  of  the  Society  are  due  ^qd  are  hereby  offered  to  Dr.  Fletcher  for  his  kindness 
this  year,  and  on  many  previous  ^c-iasions,  in  presenting  a  number  of  valuable  insects  to 
the  Society's  collection. 
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The  meeting  kdjoamed  at  4.30  p.m.  in  order  to  enable  the  membeis  from  a  distance 
to  cktch  their  leepeotive  tntint.  It  wu  the  nnenimous  opinion  of  nil  present  that  this  wm 
the  most  asefnl,  intereitiog,  and  also  entertaining,  meeting  that  the  Society  has  ever  held. 


NOTES  ON  SOME  INSECTS  OP  CONIFEROUS  SHADE  TREES. 
Br  Fbop.  W.  Loohhiad,  Odtario  Agricultural  Colliob,  Qublph. 

*i^  ChwmM  Ablatig  (Spmce  Gall  Loose).  Many  complaints  were  made  in  May  abont 
aa  i^inBect  which  was  attacking  iprnce  trees.  The  terminal,  yoni^  shoots  were  first 
attacked,  then  the  immatnre  leaves  of  the  bads  became  enlarged  at  their  base,  and  the 
tisanes  were  gradually  killed,  bo  th&t  the  twigs  cntled  up  and  died.     Conspicnons  wcolly 

secretions  were  obaerved 
on  the  leaTea  of  the 
sprnce  about  the  first 
week  in  May.  These 
secretions  enveloped 
masses  of  yellowish  cfigs 
(200  to  300  in  number). 
.  About  a  week  later  the 
eggs  batched,  and  the 
young  lice  moved  to  the 
bases  of  the  young  leavea 
'  of  the  shoots,  when 
enlargements  began  to 
f<wm.  A  fine  spruce 
hedge  at  the  Agricul- 
tnritl  College  was  in- 
fested BO  badly  that  it 
was  feared  that  the  fine 
trees  would  be  perma- 
nently disfigured,  and 
even  destroyed.  An 
essmination  of  the  new 
[([WhiM  leaves  revealed  a  louse 
'..  jpnicf.  with  one  twig  affechd  by  f,Ma  iiTodii'eedby  the  ynuni;  tie*.  ,t   the    base    of    nearly 

every  new  leaf,  and  the  deformation  of  th^  twig  were  becoming  quite  evident.  A  later 
examination  showed  the  presence  of  seversl  fat  syrpbus  Isrt;!;,  which  had  taken  up  their 
quarters  at  the  bases  of  the  leavea,  »nd  were  feeding  quite  greedily  on  the  lice.  Many 
other  buds  were  examined  from  difiertnt  parts  of  the  hedge,  and  in  every  case  syrphus 
larvK  were  found.  To  spray  this  tall  hedge  with  whale  oil  soap  and  tobacco  solution 
appeared  a  gigantic  task,  and  to  clip  off  the  infested  twigs  was  not  to  be  thought  of,  as 
auch  aa  operation  would  be  a  life's  tsak.  Just  st  this  jnnctare,  when  there  seemed  no 
other  expedient  but  to  leave  the  control  of  the  lice  to  the  syrphids',  Dr.  Howard,  of  Wash- 
ington, who  had  been  consulted  in  the  matter,  wrote  aa  follows  : 

"  Your  best  hope  of  relief  seema  to  be  in  the  probable  ultimate  appearance  of  some 
parasitic  or  predaceous  enemy  ;  and,  when  the  gall  louse  is  as  abundant  aa  you  describe, 
I  think  relief  in  this  direction  will  shortly  be  forthcoming." 

Accordingly  the  lice  were  left  to  the  lender  mercies  of  the  syrphids. 
Observations  during  the  remainder  of  the  season  were  made  rather  intermittently  on 
account  of  absence  from  College  for  several  weeks  ;  but,  on  August  19th,  another  exam- 
ination of  the  galls  and  twiga  was  made.  Woolly  secretions  were  again  observed  which  oon- 
tainedmassesof  eggs  <30  to  40  in  number).  A  few  adult  winged  forms  and  many  young  lice 
were  seen  but  in  numbers  not  to  be  compared  with  t£ose  seen  in  May.  Many 
ayrphns  larvn  were  again  found.  On  August  Slst'some  of  the  infested  twigs  wen  again 
examined,  but  there  were  verj  few  lice,  no  eggs  and  no  adults,  while  the  syrphids  were 
quite  nnmeroas,  and  oooupied  tunnels  in  the  leaf  bases  between  the  galls. 
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That  Nature  has  done  her  work  wel1|  it  is  snffioient  to  state  that  the  hedge  never 
looked  hetter  than  at  present.  Later  shoots  have  appeared,  and  a  strangier  could  scftroely 
tell  that  an  insidions  pest  had  started  to  work  there  in  the  spring. 

Professors  Femald  and  Cooley,  of  Amherst,  iesued  a  bulletin  on  Chermea  abietU 
during  the  winter.  As  the  observations  of  the  life-histor/  of  the  8pruce  Gall  Louse  at 
Gaelph  correspond  very  closely  with  those  6f  Femald  and  Oooley,  a  synopsis  of  the  life- 
history  is  here  given : 

Summer  Brood: 

1. — In  early  spring — white  woolly  mass  containing  about  300  eggs,  on  new  shootir. 

2. — £j(gs  hatch  in  about  one  week,  and  njrmphs  settle  in  bases  of  young  shoots. 

3. — ^Three  moults  ;  antennae  of  3  segments. 

4. — About  Aug.  10,  winged  adults — females — appear,  antennae  of  5^8egments. 

5. — Two  days  later  eggs  (40)  are  laid  covered  with  a  woolly  secretion  near  tip  of  leaf. 

6. — Eggs  hatch  in  two  weeks. 

WirUer  Brood  : 

7. — Nymphs,  antennae  of  3  segments,  spread  over  limbs  near  by,  some  attaching 
themselves  to  leaves,  some  at  axils. 

8. — Pass  winter  at  base  of  buds,  nearly  all  killed. 

9. — About  April  20,  moulting  begins,  and  nymphs  grow  very  rapidly,  secreting  a 
copious  woolly  coating. 

10. — Eggs  are  laid  about  May  1-10,  and  females  soon  die. 

References : 
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1844.  Eatzeburg — Forest  Insects — p.  200. 

1869.  Packard— Guide  to  the  Study  of  Insects— p.  522. 
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Bnckton — British  Aphides,  vol.  IV. — p.  31. 
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1898.  Brodie — Bureau  of  Forestry,  Ont.  Dap.  Ag. — ^The  Spruce  GaU-Louse. 

1898.  Femald  and  Oooley— The  Spruce  Gall-Louse. 

Lygasonematua  (Nematue)  Erichsonii  (Larch  Saw  Fly.)  On  June  Ibt  many  adult 
females  were  observed  ovipositing  on  the  underside  of  the  stems  of  the  terminal  shoots 
of  the  larch  or  tamarack. 

During  oviposition  the  female  hangs  head  downwards,  and  the  eggs  are  laid  in  in- 
cisions on  the  under  side  of  the  axis  of  the  terminal  shoots.     (Fig.  9,  e.). 

The  slits  in  which  the  eggs  were  placed  very  closely  were  made  in  two  rows.  The 
eggs  were  of  a  glassy  white  color  and  spindle-shaped. 

On  June  5th  but  few  females  were  found.  The  axis  of  tbe  shoots  on  which  the 
eggs  had  been  laid  were  turning  brown,  and  were  bending,  owing  to  the  death  of  the 
tissues  in  the  region  of  the  slits. 

Three  days  later  (June  8th)  minute  larvie  varying  from  ^  to  ^  of  an  inch  in  length 
were  found.  Their  heads  and  the  six  true  legs  were  Bbinirg  jet-black.  The  Ian  a'  have 
the  habit  of  curling  their  tails  over  their  backs  whenever  disturbed. 
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Fiff.  9.  Luoh  Baw-Fly.  (a),  the  ow-flf  with  «in|ti  oatapreul ;  [b),  the 
browD  pap*  mwa ;  (c)  tenniiuJ  twi[t  of  luch  ihoninK  egg*  in  ilita  niMe  by  the 
tetDkle  MW'fly. 

On  Jnne  lOth  the  Iftroh  grove  wu  Bprayed  with  Puria  Qreen  (^  lb.  to  the  barrel)' 
but  M  this  eolation  ww  rather  weak,  and  as  many  of  the  trees  towards  the  centre  or  ths 
ftfove  oonld  not  be  thoroughly  sprayed,  or  even  sprayed  at  all,  the  trees  were  foond  to 
be  still  Lofested  three  weeks  later. 

The  larvee  grow  rapidly,  and  at  maturity  are  nearly  one  inch  in  length.  The  de- 
'foliation  of  the  larger  trees  near  the  centre  of  the  grove  was  almost  oomplete. 

On  Jttly  20ih  no  larvae  oonld  be  foond ;  those  that  had  survived  the  Paris  Oreen 
had  descended  to  the  ground,  and  pupated.  The  oval,  spindle-shaped  pupie  (Fig.  9  A) 
could  be  found  quite  abundantly  under  the  trees  among  the  litter  of  leavds.  These  re- 
main in  the  ground  all  winter,  and  the  adults  will  emerge  about  the  end  of  May. 
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LydaEp. ;     (Oolorado  Spruce  Saw-Fly.)     Oa  May  30th  HTeral  black  iav-fiiee  wer* 
observed  resiing  on  the  leavee  of  an  ornamental  apruce,  the  Oolorado  apraoe  (Fioeft 

folgeos),  o&  the  Oollege 
gronnda.  These  «av-fliea  biM 
a  wing  ezpanae  of  one  inch 
and  a  qnarter,  while  the  bodj 
waa  nearly  three-ijaarteia  ot 
an  Inch  in  length.  On  iSTeral 
ot  the  brantSiea  were  large 
maBoea  of  caatingt  which  were 
over  two  inches  ia  diameter; 
These  massea  of  castings  were 
never  siiaated  at  the  ends  of 
the  branches,  bnt  about  mid- 
way oa  the  branches.  The 
leaves  in  the  neighborhood  of 
the  castinga  had  been  eaten 
by  the  large  greenish-blM^ 
larvR  whi^  occapied  lilk- 
lined  tannela  within  the 
Fig   10.  man.     (Fig.   10.) 

No  eggi  coald  be  fosnd  at  the  time  the  adnlts  were  seen.  A  good  spraying  o( 
Paris  Green  was  given,  since  which  operation  no  larvee  have  been  found.  It  is  evident 
that  the  Lydasawflyia  a  very  destr active  insect  to  this  spruce,  and  should  oon("" 
ever  arise  when  the  lame  were  nnmeroos,  the  damage  would  be  very  oonsiderable 


^V^\ 


The  adalU  are  larger  than  the  adnlts  of  the  larch  saw-fly.     Their  abdoBten  !■ 
depressed  and  fla'-tenel.    Their  front  winga  aie  about  as  long  as  the  thorax  and  abdomen 


64  THE  REPORT  ON  THE  [19 

together,  and  across  the  middle  of  each  wing  is  a  cloudy  band.    Their  feelers  or  antennae, 
composed  of  many  joints,  are  long  and  setaceous. 

Their  legs  are  light  yellow  in  color,  as  are  also  the  basal  joints  of  the  antennae  and 
the  mandibles.     The  tarsi  of  all  the  legs  have  five  segments. 

The  caterpillars  (Fig.  11)  when  fall-grown  are  about  an  inch  and  quarter  long.  The 
head,  the  dorsal  portion  of  the  first  segment  of  the  thorax,  and  under  surface  of  the  whole 
thorax  are  black.  The  body  is  dull  olive-green  in  color,  and  very  much  wrinkled.  There 
is  a  prominent  zig-zag  lateral  line  on  each  side  at  the  junction  of  stemite  and  plenrite. 
Th^re  is  also  a  prominent  V-shaped  ridge  on  the  upper  surfSsce  of  last  segment,  and  the 
depressed  areas  between  this  ridge  and  the  elevated  lateral  ridge  are  black,  as  ia  also  the 
lower  surface  of  the  last  segment.  The  antennae  are  short  and  7-jointed  ;  the  last  pair 
of  legs  are  3-jointed. 

Curiously  enough  the  larva  corresponds  very  closely  with  an  undetermined  larva, 
figured  and  described  by  Packard  in  his  Forwt  Inaects,  page  852.  Dr.  Packard  does  not 
appear  to  have  seen  the  adult 


THE  ELECTRIC   LIGHT  AS  AN  ATTRACTION  TO   MOTHS. 

Bt  Arthur  Girson,  Assistant-Entomolooist,  Ojentral  Expbkimental  Farm,  Ottawa. 

A  good  deal  has  been  written  of  late  years  on  the  many  beautiful  and  rare  moths 
which  have  been  captured  while  collecting  around  the  electric  lights  of  cities  and 
towns.  The  attraction  that  these  lights  have  for  moths,  especially  in  situations  on  the 
outskirts  of  a  locality,  is  really  astonishing,  and  the  number  of  different  species  secured 
in  a  single  season  from  a  few  visits  to  these  lights  is  very  considerable.  Much  useful 
work  can  in  this  way  be  accompliBhed,  and  uany  species  which  are  seldom  met  with 
otherwise  are  quite  often  taken  at  the  electric  lights. 

On  warm,  close,  rainy-like  nights  especially,  particularly  in  the  month  of  June, 
swarms  of  insects  of  almost  all  kinds  congregate  around  the  electric  lights,  varying  in  sfze 
from  the  large  Attacus  Oecropia  emperor  moth,  down  to  the  tiuieet  of  species.  On  cool, 
raw  nights  also  moths  are  to  be  found  fluttering  around  the  lights,  these  conditions 
seemingly  making  little  difference  to  them,  and  on  nights  when  it  is  even  pouring  rain 
many  species  of  moths  are  observable.  Even  this  does  not  apparently  lessen  the  attrac- 
tion which  the  electrio  lights  have  for  these .  insects,  and  on  a  visit  on  almost  any  night 
during  the  collecting  season,  moths  of  some  kind  are  sure  to  be  found. 

I  have  often  noticed  and  wondered  Ft  the  abundance  of  males,  and  the  scarcity  of 
females  around  the  electric  lights.  I  have  taken  many  males,  of  numbers  of  species,  but 
have  yet  to  take  females  of  chese,  and  even  amongst  our  commonest  species  the  males 
predominate  to  a  large  extent.  Of  course,  it  must  be  remembered  that  the  females  do 
not  move  around  or  fly  such  distances  as  the  males  do,  generally  staying  near  their  food 
plant  on  which  they  lay  their  eggs.  The  males,  on  the  other  hand,  being  much  stronger 
fly  quito  long  distances,  no  doubt  one  reason  being  their  endeavor  to  search  for  and  locate 
the  females,  and  in  this  way  they  come  in  contact  more  readily  with  the  electric  lights. 
UnloBS,  therefore,  the  electric  lighca  are  so  situated  as  to  be  in  close  proximity  to  the  food 
plants,  near  where  the  females  have  emerged,  it  is  likely  that  the  collector  would  find  but 
few  of  them.  This  may  be  one,  and  an  important,  reason  for  the  scarcity  of  the  females 
around  the  electric  lights. 

Many  moths  have  a  habit  of  circling  around  the  electric  light,  and  in  a  short  time 
alighting  on  the  telegraph  pole,  where,  in  numerous  cases,  they  generally  rest  a  long  time, 
in  fact,  often  until  daybreak,  and  I  have  even  found  them  there  at  all  hours  of  the  day. 
Specimens  which  have  alighted  on  the  poles  are,  of  course,  mostly  easily  captured,  but 
those  which  circle  round  for  half  an  hour,  and  even  longer,  tend  considerably  to  try  the 
collector's  patience,  but  in  the  end  he  is  often  rewarded  by  either  netting  the  specimen 
after  it  has  circled  lower,  or  else  capturing  it  when  with  a  sudden  dart  it  descends, 
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■trikiDg  the  ground.  Quickness,  however,  is  needed  in  the  latter  case,  as  quite  frequently 
the  specimen  ascends  again  with  as  much  rapidity  as  it  descended.  Sphingidae  are 
particularly  quick  in  this  respect,  and  the  collector  has  to  be  on  the  alert,  and  capture 
the  specimen  as  soon  as  it  descend?,  On  the  other  hand,  numbers  of  other  moths  are 
quite  within  reach  and  easy  to  catch,  as  they  fly  anywhere  within  the  rays  of  the  electric 
Ughta,  not  always  flying  close  to  the  globe.  Qoometers  are  especially  noticeable  in  this 
regard,  and  can  be  taken  without  muoh  trouble.  The  large  emperor  moths  have  a  habit 
of  flapping  near  the  ground,  and  are  then  generally  easily  caught. 

The  brilliant  illumination  from  the  arc  lights  seems  to  have  a  dazzling  effect  on 
many  species,  as  after  fluttering  around  for  a  time  they  often  seek  the  dark,  or  shady, 
side  of  the  telegraph  pole,  where  they  are  often  found  resting.  This  I  have  noticed 
among  many  of  the  sphingidae,  and  more  often  among  the  arctiidae,  the  tiger  moths  being 
especially  couspicuous  in  this  respect.  Many  of  the  noctuids  also  are  apparently  dazzled, 
and  hide  from  the  light. 

I  have  found  that  where  another  pole  is  within  a  few  feet  of  the  pole  from  which  the 
electric  light  is  suspended,  numbers  of  "  good  things "  seek  a  resting  place  thereon,  and 
these  are  generally  within  easy  capture.  Those  out  of  reach  I  have  often  dislodged  by 
throwing  up  a  piece  of  sod,  or  else  a  handful  of  caked  mud.  Some  collectors  use  long 
rods  with  a  net  on  the  end  for  this  purpose,  but  for  my  part  I  have  found  this  a  needless 
trouble,  and  the  appliance  is  not  always  easy  to  handle,  and  it  is  difficult  and  often  im- 
possible to  place  the  net  just  where  it  is  wanted.  In  Ottawa  the  electric  light  poles  have 
uron  attachments,  which  are  used  by  the  electric  linemen  to  climb  the  poles  when  the 
carbons  require  replacing  in  the  globes,  or  the  lamps  repairing.  It  is  therefore  hot  much 
trouble  for  us  to  secure  specimens  which  are  resting  on  the  poles.  In  Toronto,  where  I 
oolleoted  for  a  number  of  years,  the  globes  have  all  to  be  lowered  by  the  linemen  for 
repairs,  etc.,  and  the  poles  do  not  have  these  iron  attachments,  consequently  we  had  to 
devise  other  means  whereby  to  secure  the  specimens.  We  first  of  all  tried  these  long 
rods  with  the  net  on  the  end,  and  of  course,  with  this  aid  secured  many  moths,  but  on 
the  other  hand  many  were  still  out  of  reach,  so  we  afterwards  discarded  the  long  rods 
and  generally  secured  any  specimens  we  desired  by  simply  throwing  a  piece  of  old  sod,  or 
caked  mud  at  the  moths,  dislodging  them  from  their  place  of  rest,  when  they  generally 
Cell  to  the  ground  and  were  quickly  bottled.  At  the  entrance  to  the  Experimental  Farm 
at  Ottawa  is  one  of  the  best  electric  lights  that  I  haye  ever  collected  at ;  within  a  few 
feet  of  this  stands  a  telegraph  pole,  and  during  the  past  summer  we  took  quite  a 
large  number  of  beautiful  and  rare  moths  while  they  were  resting  upon  this  pole,  a  much 
larger  number  of  specimens  being  taken  off*  this  pole  than  off  the  one  from  which  the  light 
ia  suspended. 

The  best  hours  I  have  experieuced  for  collectiog  at  electric  light  are  from  9  o'clock 
to  about  half  past  10  o'clock,  and  after  12  o'clock  to  about  2  o'clock.  I  have  never  stayed 
later  than  this  but  I  have  been  told  by  collectors  who  have  stopped  around  the  lights  all 
night,  that  they  took  very  few  specimens  after  the  latter  hour.  The  earlier  part  of  the 
evening  until  half  past  10  o'clock  or  so  seems  to  be  the  most  produotiva 

If  the  collector  is  interested  in  breeding  moths  from  the  egg  to  the  imago,  the 
electric  light  furnishes  a  great  help  toward  this  end,  as  when  a  female  is  captured  if  it  ia 
desirable  to  obtain  eggs,  all  that  is  necessary  to  do  is  to  enclose  her  in  a  box,  when  she 
will,  as  a  rule,  deposit  at  least  a  portion  of  her  eggs,  provided  she  has  not  laid  them  be- 
fore capture.  I  have  often  secured  specimens  in  this  way  and  had  the  pleasure  of  breed- 
ing the  specimens  to  maturity.  As  an  example  I  might  cite  that  during  the  past  sum- 
mer I  took  a  female  of  Euprepia  caja,  while  collecting  at  the  electric  light,  putting  her  in 
a  box  alive  where  she  remained  the  whole  night.  By  the  next  morning  she  had  laid  nine 
eggs,  five  of  which  hatched.  I  have  succeeded  in  getting  two  of  these  larvte  past  the 
sixth  moult,  and  both,  on  the  9th  inst.  started  to  spin  a  slight  cocoon.  This  occurrence 
is  very  remarkable  as  the  larvse  of  Euprepia  caja  are  known  to  hibernate  through  the 
winter,  but  the  reason  mine  have  passed  through  all  their  stages  and  spun  a  cocoon^ 
is  probably  no  doubt  due  to  the  fact  that  they  were  kept  very  clean  in  doors  and  given 
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freih  food  plant  generallr  twice  a  day.  I  have  taken  deMjriptitma  of  the  different  etagee 
and  will  probably  later  on  pnbliah  mj  notes  in  the  Canadian  Entomologiit.  Dr.  Paskud 
in  hii  "Stady  of  Inseota"  layB  that  the  larvse  of  Eaprepia  oaja  moolt  from  five  totea 
timea.  At  tiia  electric  light  females  of  moths  are  thna  Koared  which  might  be  hard  tn 
get  otherwise. 

While  at  the  electric  light,  however,  the  collector  haa  not  every  thing  his  own  way 
aa  there  ia  another  oompetitor,  whow  natnre  it  is  to  alio  viait  the  lights  for  the  pnrpoae 
of  catching  moths  and  other  insects.  1  refer  to  the  bats  which  frequent  the  electric  lighta 
■ecnring  many  a  desirable  species,  the  wings  of  which  are  often  fonnd,  the  bat  being  aeem- 
isgly  contented  with  the  body  portion.  The  size  of  the  moth  does  not  in  the  least  aeem 
to  frighten  the  bat  as  I  have  Been  him  catch  and  fly  away  with  as  large  a  species  ai  Talea 
polyphemna.  The  moths  when  chased  by  the  bat  make  a  desperate  efiort  to  get  away, 
but  in  the  end  they  are  generally  captured.  Some,  however  snoceed  in  evading  the  bkt 
ly  fiying  straight  up  in  the  air  just  at  the  time  the  bat  makes  a  swoop  apon  them. 
Many  a  specimen  which  looks  to  be  a  "  nice  thing  "  has  been  caught  by  these  bats,  much 
to  the  collector's  regret.  Sparrows  also  pick  many  specimens  from  off  the  poles  in  early 
morning,  the  mothe  having  rested  there  nntil  that  time.  Constant  visitors  to  the  electric 
lights  are  the  toads  which  hop  nimbly  along  the  ground  and  snap  np  many  a  treasure  that 
might  otherwise  have  graced  the  entomologist's  cabinet. 

1  have  brought  to  the  meeting  some  of  the  captures  which  we  have  been  fortonate 
enou.h  to  make  at  the  electric  lights  during  the  past  summer.  These  no  doubt  may  be 
of  interest  to  the  members  present 


INJURIOUS    INSECTS    OF  THE   OROHARD,   GARDEN  AND   FARM  FOB 
THE  SEASON  OF  ]89d. 

Bt  Pnor.  W.  Loohhbad,  Ontario  Aoricdltdsal  UoiLtOK,  Gublph. 

The  unusual  severity  of  the  past  winter  led  many  p»8ona  to  anticipate  a  rednotion  ia 
the  numbers  of  injurious  insects  on  account  of  the  proI»ble  treesing  of  many  of  the  forma 
which  hibernate  ss  pnpie  or  adnlta,  bat  such  an  anticipation  has  not  been  realised,  aa 
most  of  the  pests  of  past  seasons  have  been  quite  as  numerous  and  injurious  this  season. 

Thb  Orchabd. 
The   Codling-Worm    has   agaiu  been   active,   and  the  damage  done  to  the  apple 
has   been    very   considerable    (Fig.    12).     In    the 
Gnelph  section  the  prolonged  ahowery  seoaon  dur- 
ing apraying  time  washed  away  the  Paris  Oreen 
from  the  calyx  cups,  so  that  the  first  meals  of  the 
young   grubs  were  not  poisonous.     As  there  are 
two  broods  in  the  soath-west  part  of  the  Provinoe 
the  oichardist  shonld  see  that  the  first  brood  is 
exterminated,  for  if  not,  the  second  brood  will  do 
much   damage   to    late   apples.     Lost  year  many 
shippers  lost  heavily  on  account  of  the  work  done 
by  the  second  brood,  which  is  very  hard  to  oombat, 
from   the  fact  that  the  memben 
appear  at  very  irregular  intervals 
from  August  to  October. 

The   work   of  the  Bnd  Moth 
(Tmetocera  ocellana)  on  the  young 
bnds  was  very  notioeabl«  in  some 
^"•-  <!'  Fi°-  IB-  localities  where  early  appUoationa 

of  Paria  Green  were  not  made  (Fig.  13)      Experience  has  shown  that  one  or  two  applioa- 
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tioni  of  K  mixtare  of  Puis  Green  and  Bordeaux  before  the  bloMomi  open  are  ot  great 
Bervicfl  not  only  in  preventini;  the  tntrance  of  fnogi,  but  alio  in  killing  yonng  oanker- 
worma  ftnd  foung  bnd-wormB.  The  bnd-wormB,  when  tliey  emerge  from  their  silken 
cases  in  the  apring,  have  shining  black  heads  and  the  first  tegment  behind  the  head  aln 
blaok. 

Both  apeoiea  of  Teni  Caterpillars  (Clieiocampa  Americana  (Fig.  15)  and  0.  dintria 
(Fig.  14)  were  ezceedinglj'  nnmerous  during 
the  early  spring,  and  did  much  harm  in  many 
sections.  The  farmers  of  the  Province  require 
to  be  aroused  in  this  matter  ;  they  appear  to 
make  no  effort  to  kill  them  dnring  the  most 
assailable  period,  yit.,  during  the  wiatt-r  when 
the  egg.masses  (Fig.  !5c)  can  be  readily  wen 
and  destroyed,  and  during  early  spring  when 
the  caterpiUars  are  small.  Applications  of 
Paris  Green  are  very  effactire 
on  the  young  caterpillar,  but 
ineffective  on  the  full-grown. 

Many  persons  are  under 
the  impreaaion  thatsome  plague 
comes  over  the  fulj  grown  cat- 
erpillars when  they  suddenly 
disappear.  It  is  true  the  cat- 
erpillars no  longer  exist  as 
such,  bat  it  onght  to  ba  botne 
in  mind  that  they  have  simply  . 
changed  into  pupie  within 
white  cocoons  (Fig.  15d),  from 
which  the  moths  will  emerge 
abont  July  to  lay  the  bracelet 
of  eggs  on  the  twigs  and 
branches.  Pm,  ^  Fig.  16. 

BonuBea  might  be  g^ven  to  the  children  for  all  egg-masses  destroyed,  or  all  nests 
bnrned. 

The  Scale  I'rueett  have  perhaps  become  the  most  serious  pests  in  man;  distrioti. 
The  San  Jose  Scale,  which  \aa  become  quite  abundant  in  two  or  three  localities,  as  wall 
as  remedies  for  its  suppression,  will  be  found  fully  treated  in  another  part  of 
this  Report. 

In  some  localities,  chiefly  in  the  San  Joee  infected  areas,  is  found  a  scale 
Atpidiotug  oalrea-formia,  whichisvery  like  theSan  Jose  Scale,  but  apparently  not 
nearly  so  destrnctive  OL-casionally  trees  have  been  found  which  were  quits 
badly  infested,  in  which  cases  much  harm  was  being  done.  Applications  of 
whale-oil  soap  (2  lbs.  to  1  gallon  of  water)  during  the  winter  will  prevent  the 
spread  of  this  scale. 

The  Oytter-Sltell  Bark  Lotun  (Mytilaipis  pomornm)  is  doing  much  harm 
in  many  orchards  which  have  been  noKlected  (Fig.  16).  Frequently  speci- 
mens of  branches  were  received,  which  were  literally  covered  with  this 
scale,  yet  the  owners  hod  overlooked  its  presence,  itnd  not  until  several  trees 
had  been  killed  was  expert  opinion  invited.  Apiilicatious  of  whate  oil  soap 
(2  lbs.  to  1  gallon  of  water)  daring  the  winter,  and  dilute  kerosene  emulsion, 
about  the  end  of  May  when  the  young  lice  are  moving,  will  rid  the  trees  of 
these  pests,  and  in  most  esses  give  a  new  lease  of  life  to  the  previonslj 
F^-.  16       neglected  trees. 
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The  Heurftf  Bark  Lotue  (Chionupia  furtanu)  U  uiotber  Wftle  which  u  too  pn*«- 
lent  Is    mmnj  looslitiei  -i  . 

(Fig.     17).     It   c»n    be  \  / 

towted  in  the  Htne  w^j  ^  -^ 

M  the  OjBter.Shell  Bark 

LOOH. 

Tfie  Woolly  Aphit 
(SohizDneura  lanigers) 
Thu  insect  is  readily  re- 
by    ita  woolly 
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oovering  (Pig.  18).  It 
osQ  be  readily  treated 
with  applications  of  kero- 
moM  emtilBion  or  tobac- 
co wftter.  It  infeats 
^iple  trees. 


rtatu  LM«  or  apn^ai 


Thi  Oabdin. 

Slugi  have  been  unnsnally  plentifal,  and  those  infesting  the  raspberry  and  straw- 
berry were  extremely  tronbleBome.  These  are  more  dreaded  than  the  otiier  iusecta 
infesting  th«8B  plants,  inasmnch  as  they  pontinne  their  depredatiom  through  the  fruiting 
season,  when  it  wonld  be  unsafe  to  nse  poison  for  their  deitrnction. 

Plumt  IAm  or  Aphidt  were  quite  troublesome  on  currants  and  gooseberries.  They 
eaose  the  leaves  of  the  ourrant  to  wrinkle ;  in  gooaeberritv 
roaettee  or  tnfta  at  the  tips  of  the  branches  are  formed.  With- 
in these  tufts  can  be  found  Aphids  of  all  ages,  and  with  these 
are  the  lady-birds  trying  their  best  to  subdue  them.  The  fig- 
nrcB  represent  two  oommon  forms,  Fig.  19  the  94potted,  and 
Fts.  19.  Fio.  ia       Fig.  SO  the  13-Bpotted. 

The  Raspbtrry  Frvit  ITorm  (Bytams  nnioolor)  was  more  prevalent  than  naual  this 
year.  This  small  white  worm  about  \  inoh  in  length  feeds  on  the  flesh  of  the  berry  oloie 
to  the  receptacle.  Their  preaence  is  often  overlooked  in  the  preparation  of  the  frnit  for 
the  table. 

At  the  College  both  the  nupberry  and  the  blackberry  were  slightly  damaged  by  the 
presenoe  of  galls  on  many  of  thwr  roots,  produced  by  a  cynipid  (Rhoditea  radicam). 
Wherever  the  galls  were  presMit  the  canea  were  found  to  be  lying  prostrate  on  t)w 
ground  and  a  few  died  from  the  efieots. 

The  Colorado  Beetle  (Doryphora  deoemlineata)  was  juat  as  abundant  as  ev«r  at  the 
Oollege  this  year,  but  it  has  been  treijuently  reported  that  the  severe  ocld  of  last  winter 
killed  many  hibernating  adults,  and  that  the  supply  was  much  below  the  normal. 
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Mnoh  Atmoyuiee  wu  oftosed  hy  the  preaenoe  of  •  very  ammJl  black  flea- beetle  (Epitriz 
eaonnieris)  Fig.  21,  on  both  tbe  potato  end  the  tomato  plaute.  ThU  beetle  about  1-16 
hudi  in  length,  is  bUflk  with  a  whitUh  pnbesoenoe.  Thia  inaeot  vorki  npon  the  upper  dda 
of  the  leaf  and  makes  perfotationi.     It  ii  easily  oreniome  with  Parii  Oreen, 

I^  Cucumb»r  Stetit  (Diabrotica  vittata)  Fig.  32,  ' 
was  as  asnal  a  great  nniaance  on  the  cnonmber,  melon, 
sqoaih,  and  pnmpkih  vinee.  Hany  inquiries  were  made 
as  to  the  beet  mode  of  dealing  with  these  beetles.  Tba 
^  remedy  we  tonnd  to  be  most  efieotive  was  Paris  Qreen 
with  considerable  lime  added,  applied  with  a  knap-eaok 
pnmp.  The  rod  had  an  elbow  so  that  the  nnder  sides  of 
n»  m       Ft  aa  m     m        **'"  ^^^^  ''*"  thoroughly  sprayed.     This  year  applioa- 

i».     .         g.s*.  ayf.  ao.        ^^^^^^  ^  Paris  Oreen  were  made  whenever  new  leaves 

appeared. 

The  Squtuh  Bug  (Anasa  tristis)  Big.  33,  seemed  to  thrive  thia  year  in  spite  of  every 
preoaation.  Decoy  crops  are  generally  very  valuable,  bnt  were  quite  inefieotive  in  most 
cases  this  year.  Hand-picking  of  the  leaves  containing  the  daaters  of  eggs  or  nymphs 
was  found  very  effeotivft 

Th»  Cabbage  Worm  (Pieris  rapn)  was  very  plentiful  this  season,  and  did  mnoh  damaf^e 
to  cabbage,  tnmip,  and  rape  plants.  In  the  case  of  cabbages  the  worms  can  be  veiT 
sucoessfnlly  treated  either  by  Forii  Qreen  and  lime  spray,  or  by  dusting  the  leaves  wiUi 
insect  powder,  mixed  with  flower  or  ashee. 

2Jia  Ct^bago  Aj^iU  (Aphis  braasioK)  did^not  appear  in  guoh  numbers  as  they  did 
last  year,  but  the  application  of  kerosene  emulsion,  dilated  with  16  parte  of  water,  to  tlie 
under  side  of  the  leaves  will  practically  exterminate  them. 

The  grape-vine  had  its  usual  enemies, 
but  so  far  as  my  knowledge  goes,  the  .Plto- 
beeOa  (Haltica  dialybea)  Fig.  24,  was  not  so 
tronbteoome  this  year  as  nsual,  but  it  is  still 
considered  a  bad  pest.  The  best  method  of 
controlling  it  is,  (1)  to  apray  with  Farii 
Qreen  the  bads  which  are  jost  opening,  and 
(3)  again  in  June,  when  the  lam  are  active^ 
to  spray  with  dilute  kerosene.  Many  vin» 
yardiste  go  among  the  vinns  ana  tiand-pick 
the  beetles,  or  jar  the  beetles  into  a  cIoUi 


Fig.  24,  a.  luTEB  oa  lekf,  b,  Ibttb,  e.  egg, 
d.  beetls  (nugBiBed). 
saturated  with  keroaene. 

The  Thriju  or  Qrap«-7int  Leaf  Hoppm-  (Erythroneuia  vitis),  Fig.  20,  was  perhi^ 
more  injurious  than  the  flea-faeetle.  It  was  especially  troubleecme  to  t£e  Virginia  Creeper 
during  late  summer.  If  the  nymphs  which  appear  in  June  are  then  iprayed  with  dilute 
Kesxuene  Emulsion,  and  an  elbow  used  so  that  the  spray  will  reach  the  underside  of  the 
leaves,  little  harm  need  be  expected  for  the  remainder  of  tbe  season. 

A  new  and  somewhat  alarming  part  has  arrived  in  the  Niagara  peninsula.  Ijtit 
year  Ur.  Ellman  noted  the  arrival  n  the  Asparagus  Beetle  (Grioosris  aiparagi)  at  the 
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Jfiagara  Rivei.  Thu  yeu  it  hu  Dude  itielf  quite  destraotive  in  LinoolQ  and  Wetland 
Oonntier.  Two  specieB  prejing  npon  the  upuagus  hAve  arrived  nmnltaneoiulj,  Criocaru 
Atparimi  uid  CrioearU  dtiodtctmpunctata.  The  latter  hu  a  reddish  body  with  blaok 
■pota,  the  former  iteel  blue  with  while  ipots.  W.  ti.  Hatt,  R8.A.  haa  at  my  inpgeetioa 
•  kept  a  record  of  the  work  aad  life  hiatory  of  the  beetles,  and  haa  prepared  a  ^ort  paper, 
vhiob  I  have  pleaanre  in  presentinK  to  tliis  meeting.  These  beetles  were  first  noticed  by 
Hr.  Hatt  about  May  8tfa,  on  the  second  or  third  cutting  of  the  Mpangus.  The  larvn 
hatch  from  the  ^gs  in  abont  a  week,  and  change  into  pu^R  Id  two  weeki,  and  in  about 
ten  days  later  the  adult  beetle  emerges  from  ^e  ground.  Then  are  probably  leveral 
hfoods  in  the  snaion  and  Ur.  Hntt  remarks :  "  The  broods  of  the  insects  seem  to  be  very 
numerous  and  to  overlap  one  another,  so  that  egga,  larva  and  bMilet  may  be  foond  any 
time  during  the  sammer."  The  same  obaerrer  statea  that  the  best  remedial  measures 
would  be : 

1 .  Frequent  cultivation  of  the  ground  to  disturb  or  destroy  the  insect  in  the  pupa 
State. 

2.  The  removal  of  all  spindling  stalks  on  which  eggs  might  be  deposited. 

3.  Thorough  spraying  after  cutting  has  ceased. 

The  0.  12-panctata  waa  by  far  the  moro  common  form  in  the  Niagu«  district. 

The  Fabh. 

tfy  experience  leads  me  to  the  ojndusion  that  the  insecta  which  usually  trouble  farm 
oops  were  not  serious  peats  in  many  portions  of  the  Province. 

Th6  Wheat  Stem  Maggot  (Meromyza  Americana)  did  some  dam- 
age in  some  looalitiee.  (Fig.  26.)  The  "White  Head"  can  be 
readily  discerned  among  the  other  uninjured  stems.  Like  the 
Heesoan  Fly  the  adult  is  a  foa^winged  fly  which  lays  its  eggs  about 


rrmTftae' 


.  „„_..  Fig.sr.    The  clover  root  boo 

r,  with  l«rg8  rnniir.  a,o,a.  Biesvktioni  m&de  by  bar 

li-  grab.  c.  pupa,  d.  b«rtlB. 
Hay  16th,  upon  the  stalk  near  the  top  pnnt  The  larva  burrows  into  the  stalk,  and 
when  ntaturo  is  a  worm  about  ^  inch  long.  The  flies  emerge  in  July,  to  lay  eggs  for  a 
second  brood.     Dr.  Fletcher  has  determined  three  broods  at  Ottawa. 

The  pea  crop  still  suffers  very  heavily  from  two  very  important  pests,  the  pta-wMvU, 
(BrochuB  pisorum)  and  the  pea-moth  (Semaria  nigricana).  In  Ontario  the  ravages  of  the 
pea-moth  appear  to  be  limited  chiefly  to  the  Ooonties  of  Dofierin,  Orey,  Brooe  and  Haroa. 
From  a  study  of  its  life  history  it  is  very  probable  that  the  early  varieties  will  not  snS^ 
mneh  from  the  pest,  as  the  larvae  do  not  appear  before  the  middle  of  July. 
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^8  to. the  pea-weevil,  its  ravages  are  of  such  great  importance  that  the  general  adop- 
tion of  fumigation  by  oaibon  bisulphide  after  harvesting  might  with  luuoh  good  reason 
be  insisted  upon  by  the  Government. 

The  Clover  Root  Bafer  (Hylesinns  trifolii),  Fig.  27,  destroyed  many  clover  crops  this 
year  in  the  vicinity  of  Belleville.  F.  B.  Marshall,  a  recent  graduate  of  the  OoUege, 
writes  thus :  **  In  early  and  middle  Jane  it  was  apparent  that  the  red  clover  was  not 
blossoming  properly.  Many  plants  did  not  blossom  at  all ;  many  others  produced  imper- 
fect heads.  In  fields  where  the  clover  was  two  years  old,  every  plant  was  affected.  In 
one  year  old  clover  a  smaller  proportion  of  the  plants  was  injured,  but  since  then  the 
effBots  of  the  insect  are  noticeable  all  over  the  field. 

I  have  not  found  any  alsike  clover  affected.  There  were  some  Lucerne  plants  in  the 
field,  but  they  are  not  at  all  damaged. 

Until  July  12th,  I  found  nothing  but  adults.  On  that  date  I  found  several  larvn, 
some  well  grown  which  were  all  in  the  lower  portions  of  the  root,  and  the  beetles  up  near 
the  crown.     There  were  from  2  to  7  larvae  in  a  single  root  and  2  to  4  beetles. 

On  Aug.  8th,  there  were  still  many  larvae ;  some  pupse,  and  few  adults. 

On  Sept.  5th,  there  were  some  larvae  and  many  adults  ;  the  adults  being  in  the 
lower  portions  of  the  root  and  very  inactive. 

Stored  Orain  frequently  suffer  from  the  depredations  of  certain  moths  and  beetles. 
oi  which  the  Granary  Beetle  (Oalandra  granaria)  is  perhaps  the  most  troublesome.  It  is 
a  small  brown  snout  beetle  which  punctures  the  outer  shell  in  which  she  deposits  her 
eggs.  The  young  footless  grubs  eat  the  inside  of  the  kernel,  and  in  about  six  weeks  from 
the  time  the  eggs  are  deposited  the  adults  appear. 

The  SauhToothed  Grain  Beetle  (SUvanus  surinamensis)  is  occasionally  quite  a  pest. 
Jost  lately  I  received  a  package  of  wheat,  from  a  farm  near  Waterdown,  which  had  been 
stored,  and  which  was  very  badly  infested  with  both  this  beetle  and  the  Cadelle  (Tene- 
hfoides  mauritanicus).  According  to  some  authorities  it  is  supposed  that  the  Cadelh  is 
beneficial  rather  than  harmful,  as  it  preys  upon  the  other  pests. 


ASPABAGUS  BEETLES. 
By  W.  N.  Hutt,  B.S.A.,  Southbnd. 

Beetles  were  first  noticed  May  8th  on  the  seoond  or  third  cutting  of  asparagus  (two 
-one  red  with  dark  spots,  the  other  steel  blue  with  light  spots).     Little  attention 

given  to  the  insects  as  they  were  not  numerous  and  did  not  seem  to  eat  the  stalks  at 
alL  The  red  species  was  most  commonly  seen,  the  blue  beetles  being  comparatively 
aouroe.  In  a  few  days  the  dark  elongated  eggs  were  found  in  scattered  patches  on  the 
small  spindling  stalks  which  were  not  cut.  There  were  about  12  to  20  eggs  in  a  patch. 
In  a  few  days  the  eggs  hatched  and  small  dark  larvae  resembling  the  pear  slug  appeared. 
Iliey  grew  rapidly,  eating  the  soft  tissue  just  back  of  the  growing  points.  On  approach- 
ing them  the  larvae  have  a  peculiar  habit  of  raising  their  heads  and  excreting  a  dark 
▼iadd  fluid. 

At  the  ends  of  the  plantation  adjoining  a  sod  headland^  the  beetles  were  found  to  be 
much  more  numerous,  owing  undoubtedly  to  the  fact  that  in  the  sod  their  pupas  had 
been  undisturbed  by  cultivation.  Here  the  larvse  attacked  the  large  and  marketable 
shoots  and  rendered  them  worthless  by  eating  off  the  green  portions  behind  the  growing 
pcdnt  and  smearing  them  over  with  slimy  castings. 

After  this  the  beetles  were,  daring  each  catting  of  asparagus,  picked  off  and  de- 
stroyed and  all  small  and  spindling  stalks  cut  away  so  as  to  leave  no  harbor  for  the  larva. 
In  this  way  the  larvn  were  kept  in  check  but  the  beetles,  in  spite  of  the  most  careful 
hand-picking  seemed  rather  to  increase. 
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About  the  middla  ot  Jnne  oattitig  wai  disaontinnad  and  the  whole  bed,  rows  and  bU, 
onltivftted  up  deeplf  with  &  lai^  field  onltirstor.  All  etftlks  were  then  allowed  to  grow 
ftnd  in  ft  couple  of  weeki  there  wm  h  growth  of  between  three  ftnd  foar  feet  In  height. 
No  ftttentioa  wai  given  to  the  inaecti  u  it  wu  thoaght  their  tiuJe  of  doing  damage  had 
paiaed  and  that  the  pUntation  had  top  enocgh  to  saffar  no  injarj.  In  the  third  week  ot 
Jnl;  hoverer  it  wai  found  thae  a  nnw  broxl  of  Urne  hal  developed  and  waa  working 
vigorously  at  the  tops  of  nearly  all  the  p'.ants.  They  worked  from  the  growing  point 
downward,  eating  all  the  green  portions  aa  tbey  went.  On  Jnly  SUt  the  whole  plants 
tion  was  thoronghly  aprayed,  using  4  oe,  Paris  green  to  50  gallon!  of  water,  with  2  or  3 
Ibe.  of  lime  to  act  aa  a  fixidve.  for  a  few  daya  after  many  alnga  oonld  be  found  and  it 
waa  thought  that  the  spraying  had  not  been  very  Bnooeaafol.  However,  in  a  weak  or  so 
■a  the  inseota  worked  down  Uiey  came  in  contact  with  the  poiaon  and  were  killed.  Aa 
tiie  summer  waa  very  dry  this  mixture  atayed  on  all  seaaon  and  further  damage  from  the 
inaecta  waa  entirely  stopped. 

In  some  nnaprayed  plantationa  which  I  obeerved,  the  inseota  stripped  the  planti 
till  they  looked  aa  white  and  bleached  aa  they  wonld  in  the  depths  of  winter.  I  heard 
Bome  gardeners  remarking  how  the  drongth  bad  withered  np  the  asparagna  and  th^ 
oould  not  believe  that  it  had  been  eaten  cQ  by  an  inaeot.  Some  plantations  where  the 
inaecta  were  at  work  showed  a  distinct  line  of  demaroation  between  the  deadened  fa^ 
eaten  oS  by  the  slags  and  the  green  portion  below  that  waa  not  yet  reached. 

'  The  broods  of  the  inaeot  aeem  to  be  very  nnmerona  and  to  overlap  one  anothw  m 
that  eggs,  larvie  and  beetles  may  be  found  any  time  daring  the  aummer.  The  pupa  I 
have  not  fonnd  bat  I  expect  they  are  in  the  ground. 

The  destraotion  by  the  insect  is  very  general  owing  to  the  gardeners  not  knovinc 
the  insect  or  seeing  its  destraotion  till  their  plantationa  had  been  stripped.  A  few  odd 
beds,  however,  can  be  found  where  the  beetles  aeem  to  have  miaaed  them. 

I  abould  judge  that  owing  to  the  destruction  of  the  green  stalks  and  leavaa  the 
elaboration  and  storing  np  ot  natriment  in  the  crown  for  next  year's  crop  would  be  seri- 
ously interfered  with,  and  that  next  aprinif  the  owners  ot  nniprayed  plantationa  might 
aspect  a  reduced  crop  and  one  composed  of  rather  spindling  sta^s. 

From  my  experience  I  think  that  the  beat  remedial  meaaurea  would  be : 

1.  Frequent  cultivation  of  the  ground  to  disturb  or  destroy  the  insect  in  the  pupa 
state, 

2.  The  removal  ot  all  spindling  stalks  on  which  eggs  might  be  deposited. 

3.  Thorough  spraying  after  catting  baa  oeaaed. 


Fig.  28  (maoh  nugniEod). 


These  asparagus  beetlee  are  new  to  Oanada  and  proved  to  be  Orioeeru  atparagi, 
Idan.  (Fig.  28),  and  C.  12  punetottM,  Linn.  (Pig.  29).     The  latter  species  was  the  most 
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Pbov.  Wbbbtbb  said  that  it  was  remarkable  that  this  insect,  the  twelve-spotted 
faeeUoi  should  have  overtaken  C.  asparagi^  which  started  for  the  east  on  its  march  across 
the  oonntry  many  years  earlier,  both  being  emigrants  from  Europe.  He  had  observed 
that  insects  of  this  kind  spread  more  rapidly  westward  soath  of  the  lakes  than  farther 
north  The  asparagus  beetle  had  been  found  in  south  west  Michigan  by  Mr.  Pettit,  but 
he  had  not  been  able  to  trace  it  west  of  Sandusky  in  Ohia  The  twelve  spotted  species 
had  reaohed  Buffalo.  He  mentioned  also  the  almost  total  disappearance  of  the  Harlequin 
Cabbage  Bug  (Sirachia  hiatrianica)  in  Ohio  this  year.  Last  year  it  was  very  abundant 
but  its  numbers  had  apparently  been  greatly  reduced  by  the  severe  winter. 


FATAL  BITE  OF  AN  INSECT. 

By  Rev.  C.  J.  S.  Bkthuns,  London. 

During  the  past  summer  paragraphs  appeared  repeatedly  in  newspapers  all  over 
North  America  giving  alarming  accounts  of  the  attacks  of  some  marvellous  insect  upon 
the  human  person.  The  creature  was  called  "  the  Kissing  Bug "  in  consequence  of  its 
alleged  habit  of  biting  or  stinging  the  lips  of  its  sleeping  victim  and  causing  very  painful 
if  not  fatal  results.  Much  distress  was  caused  among  timid  and  nervous  people  and  every 
unfamiliar  insect,  especially  if  large  or  ugly,  was  regarded  as  a  specimen  of  the  dreaded 
creature.  Specimens  of  perfectly  harmless  insects  (a  Cicada  for  instance^  were  sent  to 
the  writer  from  various  parts  of  Ontario  with  the  expectation  that  they  were  veritable 
^  kissing  bugs  "  and  he  was  enabled  to  allay  these  groundless  fears  in  several  quarters. 
Every  entomologist  had  a  similar  experience  and  a  list  of  the  insects  sent  in  on  the  sup- 
position th%t  they  were  representatives  of  the  foe  would  be  a  long  and  amusing  one. 

On  the  first  of  September  the  following  paragraph  appeared  in  some  Toronto  papers 
and  was  speedily  copied  by  a  number  of  newspapers  throughout  Ontario : 

'*  Kissing  Bug's  Bitk  Fatal — Uxbridge,  Aug.  31. — Boy  Stevenson,  the  four-year- 
old  son  of  Mr.  Oeorge  Stevenson,  carpenter,  of  Udora,  was  bitten  on  the  calf  of  the  1^ 
by  a  kissing  bug  on  Thursday  last.  Dr.  McDermott  was  called.  Hut  despite  his  best 
efforts  blood-poisoning  set  in  and  the  child  died  last  night" 

Here  at  last  was  a  definite  case  with  locality,  names  and  date.  I  accordingly  wrote 
to  Dr.  McDermott,  whose  address  is  Sunderland,  Ont.,  asking  whether  the  statements  in 
the  paragraph  were  correct,  and  if  so,  for  a  loan  of  the  specimen  in  order  that  it  might 
be  identified.  He  very  kindly  replied  as  follows :  "  I  will  pack  and  send  the  insect  as 
requested  for  identification.  The  boy  died  five  days  alter  being  bitten.  The  part  bitten 
was  very  painful  from  the  first  and  the  symptoms  all  through  his  illness  were  those  of 
profound  blood- poisoning.  The  little  fellow  was  in  good  health  when  bitten  and  killed 
the  insect  immediately  after  it  stung  or  bit  him.  His  mother  kept  it  rolled  up  in  paper 
and  gave  it  to  me.  It  was  bruised  and  damaged  badly ;  you  will  notice  that  the  legs  are 
broken  and  most  of  them  gone  and  one  wing  is  in  the  bottom  of  the  box.  It  was  over 
five-eighths  of  an  inch  in  length  but  has  dried  and  shrunk  greatly.  I  may  say  the  case  is 
dear  against  the  insect,  whatever  it  is,  as  its  bite  was  the  direct  cause  of  the  boy's 
death."    Some  days  later  the  doctor  sent  me  the  specimen  and  added  :  **  We  have  not 

ffLOunced  it '  the  Kissing  Bug,'  and  do  not  know  what  it  is.     It  bit  the  boy  under  the 
knee  and  the  leg  became  very  painful  and  swollen.     He  died  from  profound  blood- 
poisoning  on  the  fifth  day.     He  was  in  good  health  previously." 
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With  the  aatifitance  of  Mr.  Moffatt  and  the  Society's  collection,  the 
insect  though  somewhat  damaged,  was  identi6ed  as  a  specimen  of  Sinea 
diadema,  Fab.,  which  It  the  same  ss  Sinea  muliiapinosa^  Am.  and  Serv. 
and  fieduviui  raptcUorius,  Say,  who  figures  it  in  his  *'  Entomology '' 
(Le  Conte's  edition,  vol.  1,  plate  31 ;  description  p.  72,  and  vol.  ii ,  p. 
249).  It  is  a  true  bug  of  the  order  Hemiptera  and  family  Beduviidn, 
called  **  Assassin  bugs  "  by  Prof.  Comstock  from  their  habit  of  preying 
upon  other  insects.    (Fig.  30.) 

Fig.  80  jiiQ  specimen  before  us  is  a  long  narrow  insect,  dull  brown  in  colour ; 

the  head  is  very  long  in  proportion  to  the  body,  and  n.uch  narrower, 
with  a  series  of  spines  above ;  there  are  also  numerous  short  blunt  spines  on  the  thoraz« 
and  a  double  series  of  sharp  spines  on  the  underside  of  the  front  pair  of  legs ;  the  beak, 
with  which  it  punctures  its  victims  and  sucks  their  blood,  is  long,  three-jointed,  and  when 
not  in  use  bent  under  the  head,  its  tip  resting  in  a  groove  between  the  fore-legs  ;  these 
legs  are  very  long,  and  adapted  for  seizing  and  holding  its  prey. 

This  Reduvius  is  a  well-known  insect,  and  is  usually  classed  among  the  beneficial 
spedes  from  its  habit  of  preying  upon  other  insects,  for  the  most  part  of  an  injurious 
character.  It  requires  to  be  carefully  handled,  however,  as  it  is  quite  ready  to  defend 
itself  and  inflict  painful  stings  with  its  beak.  Mr.  J.  Alston  Moffat  relates  that  on  one 
occasion,  some  years  ago,  he  captured  a  specimen,  and  held  it  between  his  finger  and 
thumb,  while  with  the  other  hand  he  searched  for  a  pin.  During  the  interval  the  buff 
took  the  opportunity  of  doing  what  it  could  in  its  own  defence.  Throwing  its  head  well 
back  it  released  its  beak  from  the  socket,  and  then  forced  it  into  Mr.  Moffat's  finger ;  not 
content  with  one  puncture,  it  continued  to  draw  back  its  hesMl,  and  then  force  tibe  beak 
down  again  into  the  wound,  causing  intense  pain,  until  its  human  victim  was  able  to  get 
rid  of  it.  He  says  that  it  was  the  severest  sting  he  ever  experienced  during  his  many 
years  of  collecting ;  the  pain  extended  up  his  arm,  which  became  swollen  to  the  elbow, 
and  continued  to  be  painful  all  night,  while  the  wound  on  the  finger  did  not  disappear 
tor  several  weeks.  It  is  not  likely  that  the  insect  injects  any  poison  through  its  beak,  as 
is  done  by  the  fang  of  a  venomous  serpent,  but  probably  Uiere  remains  adhering  to  it 
some  of  the  juices  of  its  previous  victim — grub,  caterpillar  or  what  not — which  have  become 
decomposed,  and  thus  poisonous  to  the  blood.  In  this  way  we  may  account  for  the  hktal 
effects  of  the  puncture  in  the  case  of  the  child  at  Udora.  As  this  is  a  rare,  if  not  a 
unique,  instance,  the  public  generally  need  not  feel  any  uneasiness  regarding  the  so-called 
"  kissing  bug/'  and  may  rest  assured  that  they  are  not  liable  to  any  new  attacks  upon 
their  persons  by  venomous  insects  of  a  novel  and  malignant  kind. 

Db.  Flrtchbb  said  that  the  scratch  of  a  pin  has  been  known  to  induce  blood-poisoning 
under  certain  circumstances,  and  it  might  well  be  that  this  bug's  bite  would  only  be 
serious  after  it  had  been  feeding  on  some  decomposed  animal  matter.  Some  years  ago  it 
was  reported  that  a  man  was  stung  by  an  insect  when  working  in  nightsoil,  and  died 
from  blood-poisoning  shortly  afterwards. 

Mb.  Moffat  understood  that  the  use  of  poison  by  insects  was  for  the  purpose  of 
stupefying  their  prf  y  so  that  they  might  feed  in  safety.  He  had  observed  these  insects  in 
contest  with  flies  as  large  as  a  bumblebee,  which  could  not  be  controlled  unless  stupefied. 

Pbof.  Wsbsteb  said  that  the  bite  of  one  Hemipteron,  Melanoleates  picipes,  was  very 
severa  He  had  experienced  it  once  from  a  bug  that  he  held  in  his  hand,  and  was  not 
likely  to  forget  it,  the  pain  was  so  great. 

Db.  Bbthunb  mentioned  that  Dr.  Cowdry,  one  of  the  original  members  of  the 
Society,  told  him  that  many  years  ago  in  England  he  had  been  hastily  summoned  to 
attend  a  brewer's  carter,  who  had  been  stung  on  the  lip  by  a  large  hornet.     The  patient 
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a  very  stout  mui,  who  hid  evidently  lived  largely  upon  beer;  blood-poisoaing  set  in» 
and  the  man  died  the  same  night.  A  few  yean  ago  at  the  f among  Johns  Hopkuis  hospi- 
tal, Baltimore,  a  boy  was  brought  in  suffering  from  the  effects  of  a  mosquito  bite ;  every 
effort  was  made  for  his  relief,  but  without  snooess  and  he  died  shortly  afterwards.  These 
cases  serve  to  show  that  the  condition  of  the  patient  must  often  have  much  to  do  with 
the  effects  of  the  stings  or  bites  of  insects. 


REMARKS  UPON  SOME  CUBAN  INSECTS. 

By  J.  Alston  Moffat,  London,  Ont. 

On  May  3rd,  1899, 1  received  the  following  letter,  which  proved  to  be  the  introduc- 
tion to  a  much  valued  correspondence ;  and  the  package  containing  the  wasps  referr<  d  to 
in  it^  was  but  the  first  of  a  series  from  the  same  source,  containing  numerous  interesting 
examples  of  Cuban  entomology,  which  have  formed  quite  a  valuable  addition  to  the 
Society's  exotic  collection. 

Santiago  de  Cuba,  March  17th,  1899. 
Emtoholooical  Society  of  Ontario. 

Qbntlemen  ; — I  am  sending  you  under  separate  cover  a  few  specimens  of  wasps,  which  have 
a  kind  of  root  growing  from  them.  I  send  you  these  to  tell  you  of  the  belief  here  among  the 
natives  that  the  *^  Liana  "  a  bush  full  of  thorns  has  its  origin  from  dead  wasps.  This  aifair  wa& 
explained  to  me  by  Dr.  Gundlach  as  being  simply  a  fungus  growth  ;  it  is  quite  acommon  thing 
to  find  in  the  dry  season,  about  February,  a  whole  nest  of  these  insects  on  the  ground,  all  of 
which  have  these  roots.  1  have  also  seen  them  with  the  leaf — always  dry — on  the  roots.  The 
specimens  I  send  you  are  not  very  good,  they  only  having  one  root  each,  but  I  have  not  at  pre- 
sent any  better  ones,  and  as  the  rains  have  already  begun  I  shall  not  be  able  to  get  any  mure 
till  next  dry  season. 

I  might  also  mention  that  the  Tarantula  (»r  '*  Arana  Peluda  "  as  it  is  called  here,  is  supposed 
to  give  birth  to  the  **  Sarza  "  a  vine  with  some  very  shaip  thorns. 

It  is  rather  interesting  to  notice  how  the  natives  connect  the  sting  of  these  insects  with  tlie 
thorns  of  the  plants,  and  they  will  not  be  convinced  that  they  are  wrong. 

I  hope  this  may  be  of  interest  to  you.  J  have  never  seen  the  Tarantula  with  the  roo'.s,  but 
ihall  keep  a  lookout  for  them  next  season,  and  may  bo  able  to  send  you  a  specimen. 

Yours  truly, 

Chas.  T.  Rams  den. 

A  few  days  later  the  box  came  to  hand  with  the  specimens  in  fairly  good  condition ; 
the  fungus  growths  projecting  from  them  conspicuously.  The  wasps  are  of  medium  size, 
exquisitely  formed  and  beautifully  ornamented  in  brown,  black  and  yellow,  but  the  colors 
lose  much  of  their  brightness  when  the  insects  are  dried. 

My  first  consideration  was  to  obtain  the  name  of  the  species,  and  for  that  purpose 
I  sent  an  example  to  Prof.  W.  H.  Ashmead,  of  the  United  States  National  Museum, 
Washington,  D.  C,  who  kindly  and  promptly  forwarded  to  me  the  following  letter  in 
reply  to  my  inquiry : 
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Smithromian  Institution,  United  States  National  Museum. 

May  18th,  1899. 

Dear  Sul  : — Your  favor  of  the  8th  inst..  together  with  the  wasp  came  promptly  to  hand. 
The  specimen  you  sent  me  is  the  male  of  FdUtea  lineattu  Fabr.  a  species  widely  distributed 
throughout  the  West  Indies  and  South  America.  By  some  it  is  considered  only  a  variety  of 
«rmi7tiA  Felton,  but  so  far  as  I  can  see  it  is  a  go<xl  species  and  ought  to  be  kept  separated. 

Yours  very  truly, 

Wm.  H.    Ashmbad. 

Vegetal  paraaitiBm,  in  one  form  or  another  is  not  an  urasnal 
occarrence  in  insect  Ufa  The  Silk  Indostry  of  Franoe  was  at  one  time 
threatened  with  complete  destruction,  by  a  form  of  it  attacking  the 
Mnlberry  Silk-worm,  Bomby  xmori.  Illustrations,  of  the  efieot  of  one 
form  may  be  seen  in  specimens  of  oor  common  housefly.  Another 
form  is  known  as  the  white-grub  fungus;  this  white  grub  being  the 
larval  stage  of  the  common  May-beetle,  L(»chno8tema  Sp.  An  interest- 
ing account  of  that  form  is  given  in  the  ^'American  Entomologist,"  VoL 
1,  page  92.  In  a  letter  from  Mr.  S.  H.  T.  Early  given  there,  I  quote 
the  following  particulars.  **  In  the  spring  of  1842  I  observed  in  what 
is  called  "  New  Ground "  in  Virginia  a  great  quantity  of  these  mush- 
rooms, and  in  reply  to  some  remarks  I  made  about  them,  some  of  my 
father's  negroes  who  were  then  making  hills  with  hoes  for  planting 
tobacco,  enquired  of  me  if  I  knew  what  produced  these  mushrooms. 
On  my  replying  in  the  negative,  I  was  informed  that  they  grew  from 
the  white  grub  worm  (Fig.  31).  I  think  there  were  some  twelve  or 
fifteen  negroes  present,  all  of  whom  concurred  in  the  statement,  and 
said  it  was  no  new  thing  to  them.  They  had  no  difficulty  in  establish- 
ing the  truth  of  what  they  stated,  because  they  dug  diem  up  in  all 
their  stages  of  germination  and  growth  before  my  eyes.  In  a  very 
short  time  they  had  furnished  me  with  a  large  number  of  the  worms  in 
their  original  shape,  features  and  size,  and  as  distinct  to  the  eyes  as  if 
they  had  been  alive,  but  having  the  consistency,  color  and  emell  of  a 
mushroom  ;  and  I  actually  broke  them  up,  just  as  a  mushroom  breaks 
in  one's  hands,  snapping  them  crosswise  and  squarely  ofi."  At  one 
time  it  was  hoped  that  this  fungus  disease  might  b^  propagated  at 
pleasure,  for  the  destruction  of  the  white  grub  in  meadows,  but  so  fsr 
it  has  not  proved  to  be  practical. 

One  can  easily  conceive  of  fungus  spores  vegetating  on  the  soft 
body  of  a  grub,  but  it  is  difficult  to  understand  how  they  could  obtain 
a  foothold  on  the  hard  chitinous  covering  of  these  wasps.    In  another 
letter  Mr.  Ramsden  informed  me  that  they  suspend  their  nests  on  a 
branch  of  a  bush,  so  they  cannot  be  speciaUy  exposed  to  contact  with 
moisture ;  and  yet  they  seem  to  be  specially  liable  to  this  fungus  attack, 
as  shown  by  the  following  quotation  from  the  paper  previously  men- 
tioned :     *'  According  to  Dr.  Carpenter,  it  is  not  at  all  unusual  in  the 
West  Indies  to  see  wasps  (genus  Poliatea)  flying  about  with  plants  of 
their  own  length,  projecting  from  their  bodies."     And  again,  in  "  The 
American  Entomologist,"  vol.  3,  page  138,  when  speaking  of  the  species 
Fio,  31— White   ot  f ungus  of  the  genus  Torrubia  which  affects  the  white  grub,  Prof.  Riley 
grub  fongos  Cordp-  aaid  **  We  have  in  our  cabinet  some  interesting  specimens  of  this  stage 
e^  meMorUha,       affecting  wasps  of  the  genus  FolitteSy  originating  just  as  the  White  grub 
fungus  does,  from  the  base  of  the  mandibles."     In  those  received  from  Mr.  Ramsden,  the 
fungus  had  its  origin  in  the  immediate  vicinity  of  the  front  pair  of  legs.     With  regard  to 
the  scientific  name  of  the  fungus  affecting  the  wasps,  Mr.  DearneM  did  not  find  any  of  them 
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in  a  Buffioieiitly  advanoed  stage  to  enable  him  lio  determine  it,  and  Prof.  Riley  said  :  **  It  is 
never  safe  to  assume  the  identity  of  a  fungus  of  this  character  unless  it  can  be  studied 
when  mature,  especially  as  there  are  at  least  a  couple  of  dozen  species  of  Tarrubia  known 
to  inhabit  insects."  Mr.  Bamsden  informed  me,  that  as  the  wet  season  had  set  in,  he 
would  not  be  able  to  get  any  more  for  some  time. 

Amongst  other  material  received  from  Mr.  Ramsden,  was  a  pair  of  that  occasional 
visitor  to  this  locality,  Dilophanoia  ello.  Fab.  belonging  to  the  Sphingidae.  He  had 
taken  the  caterpillars  in  large  numbers,  feeding  on  a  plant  familiarly  known  there  as 
*'  Lechero."  Some  were  of  a  reddish-purple  color,  but  the  majority  were  green.  He 
quoted  Gundlach  as  saying  they  were  destructive  to  the  yucca  crops  in  Cuba,  they  are 
alio  found  on  the  papaya  (Carica  papaya),  but  there  is  a  parasite  that  attacks  the  larva, 
Mierogcuter  flaviventriSf  which  keeps  them  in  check.  Mr.  Ramsden  bred  a  dipteron  from 
hia  pupa,  specimens  of  which  he  sent  to  me,  but  it  has  not  yet  been  determined. 

Also  three  specimens  of  Chloridea  virescena^  Fab.  which  he  had  bred  from  larva 
taken  on  Tobacco  plants.  Mr.  Ramsden  quoted  from  Dr.  Gundlach's  "  Entomologia 
Cnbana,"  the  following  about  the  larva  of  virescens  :  "  Some  were  placed  in  a  cage  to- 
gether with  some  of  Danaia ;  Virescens  attacked  and  ato  the  lattor,  also  eating  each 
other ;  and  some  he  held  in  his  hand  bit  him."  The  border  of  the  hind  wings  of  the 
moth  is  usually  blackish,  but  in  one  of  those  received  from  Mr.  Ramsden  the  border  was 
beautifully  tinged  with  red.  Mr  Bice  took  a  single  specimen  of  this  southern  insect  in 
London  at  light  in  the  season  of  1896. 

Of  things  received  from  Cuba,  and  occasionally  taken  in  Canada,  were  specimens  of 
Terioi  nieippe^  Eudiopiia  hyalincUa  and  what  appeared  to  be  Janonia  coenia, 

Mr.  Bamsden  sent  for  identification  and  to  be  returned,  as  it  was  his  first  and  only 
specimen  of  a  rare  insect,  which  he  had  taken  at  li^ht,  a  most  singular  looking  creature. 
At  first  glance  it  suggested  a  buttei  fly  and  Dragonfly  combined,  as  if  made  up  for  the 
purpose  of  deception.  It  had  conspicuously  stout  antennae,  about  an  inch  and  a  quarter 
long,  and  heavily  knobbed  at  the  end,  resembling  those  of  a  butterfly,  with  the  long,  nar- 
row, and  clear  reticulated  wings  of  a  dragonfly.  Upon  close  examination  and  compari- 
son I  was  convinced  that  it  belooged  to  the  Ant-lions,  and  through  the  good  office  of  Dr. 
Bethune  I  was  enabled  to  send  to  him  the  generic  name  of  the  creature.  The  Doctor 
called  my  attention  to  Westwood's  Introduction  to  the  Modem  Classification  of  Insects^ 
voL  2,  p.  41,  on  the  Order  Neuroptera,  Family  Myrmeleonidte^  where  there  is  a  cut  show- 
ing stages  and  parte  of  a  variety  of  species,  and  amongst  the  parts  is  an  antenna  corre- 
sponding exactly  to  those  of  Mr.  Ramsden's  specimen,  and  on  page  45,  Prof.  Westwood 
referring  to  the  figure  says  :  "  The  genus  Ascalaphua,  Fab.  is  remarkable  for  the  peculiar 
structure  of  ite  antenose.  which*  are  very  long  and  knobbed  like  those  of  a  butterfly,  (fig. 
63,  21.),  whence  Scapoli  and  others  described  one  of  those  insects  as  a  Papiiio."  I  see  by 
the  Eleventh  Report  of  the  N  Y.  Stete  Entomologist,  page  239,  that  there  are  six  species 
.  of  Aaealaphina  listed  by  Banks  as  occurring  in  the  United  Stetes ;  five  are  southern 
forms,  and  one  is  found  as  far  north  as  Massachusette.  It  is  supposed  that  the  larvae  of 
this  genus  do  not  make  pitfalls.  Several  observations  have  been  reported  of  the  females 
depositing  their  eggs  on  twigs  of  trees  and  blades  of  graes,  and  that  the  young  lie  in  wait 
under  sticks  and  stones  to  seize  their  prey.  An  instance  is  given  of  a  Ceyloneee  species, 
Aualaphua  insimulana  that  makes  no  pitfalls.  "  Some  young  ones  were  found  ranged  in 
a  single  row  along  the  stem  of  a  lily  with  the  abdomen  of  each  covered  by  the  one  be- 
hind it,  and  with  their  jaws  widely  extended  :  in  this  manner  they  waited  for  their  prey 
to  literally  walk  into  tbeir  ja^s."  Reference  is  made  to  some  interesting  notes  pub- 
lished by  Prof.  Westwood  in  the  Tran9(tction8  of  th^  Eniomological  Society  of  London^ 
1888,  concerning  this  genus.  It  was  a  great  pleasure  to  have  the  opportunity  of 
looking  at  so  strange  a  creature,  and  it  would  be  }  et  more  gratifying  to  be  in  possession 
of  one. 
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THE  WING    STRUCTURE   OF    A   BUTTERFLY. 
By  J.  Alston  Moffat,  London,  Ont. 

Atiosia  Archippus,  Fab.  is,  according  to  Dr.  Backell,  of  London,  England,  who  gave 
mnch  time  and  careful  consideration  to  the  investigation  of  this  muoh  disputed  subject, 
the  correct  scientific  name  of  our  common  milkweed  butterfly,  which,  after  several  years 
of  comparative  scarcity  in  this  locality,  again  appeared  in  great  abundance  during  the 
season  of  1899. 

There  are  several  questions  yet  unsettled  by  entomologists  concerning  the  life  history 
of  this  most  noticeable,  and  usually  one  of  the  commonest  of  our  butterflies,  that  require 
clearing  up,  and  which  tend  to  throw  a  halo  of  mystery  around  this  familiar  insect, 
which  gives  it  special  interest  in  the  eyes  of  all  who  take  delight  in  observing  the  ways 
and  works  of  living  objects  in  nature  around  them.  Some  things  concerning  it  have 
been  fully  established  ;  for  instance,  it  is  now  a  well  known  fact  that  Anosia  ArehippuB 
cannot  survive  the  winter,  in  any  stage  of  its  existence,  in  Ontario  or  northward  of  it. 
That  each  recurring  winter  sweeps  our  country-  clear  of  this  particular  species,  aud  it 
has  to  be  restocked  every  spring  by  immigrants  from  the  south  ;  just  how  far  south  of 
our  Dominion  it  has  to  go  before  it  can  live  through  the  winter  has  not  yet  been  satis- 
factorily settled.  That  it  migrates  southward  in  Uie  autumn  in  immense  bodies,  some- 
times numbering  millions,  is  well  known,  and  has  been  frequently  observed  ;  therefore  it 
must  return  in  the  spring,  but  by  scattered  individuals,  to  take  up  the  territory  it 
vacated  in  the  falL  Dr.  Scudder  says  it  belongs  to  a  distinctively  tropical  group  of 
butterflies,  and  that  north  of  Philadelphia  it  clearly  appears  like  an  interloper,  fle  also 
claims  that  it  is  a  long  lived  insect ;  that  a  femaJe  starting  northward  may  travel  lor 
weeks,  depositing  her  eggs  as  she  goes,  a  few  at  a  time,  until  she  reaches  the  northern 
limit  to  the  growth  of  its  food  plant  Asdepiaa.  Dr.  Soudder  aUo  holds  that  no  Archippm 
bom  northward  ever  lays  eggs  the  same  season. 

Mr.  W.  H.  Edwards  says  that  there  are  three  or  more  broods  in  the  season  of  A. 
Archippus  in  Virginia,  aud  he  does  not  consider  it  to  be  an  unusually  long  lived  butter- 
fly ;  which  caused  him  to  remark  that  if  it  had  such  a  lengthened  period  of  existence  in 
the  mature  state  as  Dr.  Scudder  claimed  for  it,  then  instead  of  giving  it  the  common 
name  of  "  The  Monarch,"  a  more  appropriate  name  for  it  would  be  the  "  The  Patriarch." 
Prof.  Riley's  idea  was  that  fertile  females  of  the  hybernating  groups  in  the  south  started 
northward  in  the  early  spring,  when  the  milkweeds  were  ready  to  receive  their  ova,  and 
would  travel  some  distance  before  they  had  finished  ovipositing,  when  these  would 
naturally  perish ;  then  their  progeny  would  continue  to  advance  and  carry  on  the  work 
of  producing  ova  to  stock  the  milkweeds  as  they  come  pn  in  the  north.  Thus,  there 
might  be  several  broods  required  in  a  season  to  reach  the  northern  limits  of  its  food 
plant.  I  have  not  yet  formed  any  decided  opinion  upon  the^e  different  views,  for  as  much 
observation  and  consideration  as  I  have  given  to  the  subject,  soiiiie  of  my  observations 
sustaining  one  side,  and  some  as  strongly  supporting  the  other. 

The  wonderful  power  for  sustained  flight  over  long  distances  of  Anosia  Archippni 
is  now  well  substantiated  ;  individuals  having  been  frequently  seen  at  sea  hundreds  of 
miles  away  from  land.  That  a  longer  term  of  life  in  the  mature  state  than  is  allotted 
to  butterflies  generally,  to  enable  it  to  fulfil  its  seasonal  functions  seems  to  be  required  ; 
for  if  the  same  individuals  that  leave  the  north  about  the  end  of  August  or  beginning  of 
September  p8ws  the  winter  in  the  south,  and  then  return  northward  in  the  early  spring 
to  deposit  their  eggs  for  the  summer's  brood,  it  would  give  them  a  much  longer  active 
life  in  the  mature  state  than  falls  to  the  lot  of  butterflies  that  hybemate  in  this  region. 
Whether  any  of  those  passing  the  winter  in  the  south,  reach  the  far  north  the  following 
season  is  yet  open  to  question. 

I  have  seen  specimens  arrive  in  the  spring  in  a  sorely  faded  condition,  indicating  age 
And  exposure  to  the  weather,  followed  by  others  that  were  comparatively  fresh,  as  if  they 
were  younger  and  less  travel-stained  than  the  first.  Then  again,  I  have  seen  the  first 
Hrrivals  iu  fairly  good  condition,  as  if  they  had  not  been  long  upon  the  wing.  Snoh  ob- 
servations start  the  questions :  were  any  of  these  specimens  hybemators  from  the  south, 
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or  were  they  the  progeny  of  hybernalord  1  Then  from  how  far  south  had  they  come  f 
Again  I  have  seen  speoimens  haunting  a  particular  locality  for  weeks,  and  as  far  aa  I 
oonld  judge  by  their  gradually  faiing  colors  they  were  the  same  individuals;  had  these 
permanently  settled  down  in  that  locality,  to  go  no  further  north  f  Again,  I  have  seen 
them  flying  plentifully  for  six  or  eight  days  and  then  begin  to  pair ;  indicating  that  these 
particular  individuals  had  not  laid  eggs  before  reaching  that  locality.  1  have  seen  fresh- 
looking  specimens  flying  at  the  time  the  new  brood  was  emerging  from  the  chrysalis,  and 
■o  fresh  as  to  f(ive  rise  to  a  difference  of  opinion,  as  to  whether  they  were  previous  arri- 
vals or  bred  on  the  spot  9  I  have  seen  quite  small  caterpillars  on  the  milkweeds  when 
others  had  passed  into  the  mature  state  ;  all  of  which  have  convinced  me  that  there  is 
more  than  one  wave  of  migration  northward  during  the  breeding  season. 

These  statements  prove  nothing,  but  they  will  help  to  indicate  where  the  missing 
links  are  situated,  which  yet  require  to  be  forged  to  complete  the  chain  of  the  life  history 
of  this  particularly  interestinx  creature ;  and  will  serve  as  a  guide  to  those  who  are 
inclined  and  have  the  opportunity,  to  continue  the  observations,  and  make  the  evidence 
positive  rather  than  pref>umptive. 

Ever  since  the  season  of  1894,  when  I  first  discovered  tlat  the  upper  and  under 
membranes  of  a  butterfly's  wiug  could  be  separated  from  each  other,  my  desire  haa  been 
to  make  further  investigations  in  the  matter,  so  as  to  prove  or  disprove  what  I  thought  I 
learned  at  that  time.  Then  with  the  appearance  in  abundance  of  Anoaia  ArcHippiu  in 
the  early  season  of  1899  I  fondly  hoped  that  my  opportunity  had  arrived.  The  first  one 
I  saw  was  about  the  middle  of  May,  in  an  unusually  battered  condition,  and  from  that 
on  until  about  the  end  of  June  they  kept  increasing  in  numbers,  till  they  were  to  be  met 
with  everywhere.  I  requested  friends  to  endeavour  to  secure  for  me  a  number  of  nearly 
full-fed  caterpillars  from  the  milk  weed,  so  that  I  might  have  plenty  of  material  with 
which  to  prosecute  my  investigations.  Mr.  Balkwill  was  the  first  to  respond,  on  the  22nd 
of  July,  with  a  newly  transformed  chrysalid  and  several  large  caterpillars,  which  were 
followed  by  more  from  the  janitor  of  the  Y.M  C.A.  Then  I  made  a  trip  on  the  street 
car  to  a  common  in  the  vicinity  of  his  residence,  where  Aaclepias  cornuti  was  growing  in 
profusion,  and  I  secured  yet  more,  so  that  before  the  first  had  emerged  I  was  in  possession 
of  fourteen  pupse,  and  Mr.  Balkwill  added  four  more  to  the  stock  subsequently,  and  they 
were  all  required. 

The  great  advantage  in  procuring  this  particular  species  for  such  an  investigation  is 
not  so  much  on  account  of  its  numbers  in  an  abundant  year,  or  the  ease  with  which  it 
can  be  fed  up,  but  in  the  character  of  its  crysalid,  which  is  a  pale  translucent  green, 
whilst  the  butterfly  is  a  bright  brown  with  black  veins  and  white  spots.  These  colon 
when  the  pupa  is  approaching  its  crisis  show  through  the  thin  transparent  pupa-case, 
which  gives  one  an  opportunity  of  clearly  observing  the  progress  it  is  making  towards 
maturity,  when  it  can  be  arrested  at  any  stage  desired ;  or,  with  a  little  practice,  one 
can  tell  within  a  few  minutes  of  the  time  when  it  will  burst  its  bonds,  and  so  obtain 
warning  to  be  on  hand  to  witness  its  disclosure  and  development,  and  then  secure  it  in 
the  proper  condition,  for  the  parpose  intended. 

I  was  surprised  at  the  amount  of  mortality  there  was  amongst  the  caterpillars  after 
suspension  ;  although  I  had  been  prepared  to  expect  something  of  the  sort  from  reading 
the  chapter  on  "  The  critical  periods  of  it's  life  "  in  Dr.  Scudder's  book,  "  The  Life  of  a 
Butterfly."  But  there  is  no  intimation  given  therein  of  the  disease  that  afflicted  my 
stock  ;  which  manifested  itself  by  the  caterpillar  becoming  flaccid,  the  skin  opening  and 
fluid  escaping  and  forming  long  silky  threskds.  If  one  of  them  hung  its  head  straight 
down  I  knew  it  was  doomed,  and  the  other  symptoms  soon  followed.  It  extended  to 
some  of  the  chrysalids.  There  were  no  indications  of  parasitism  in  my  lot.  The  time 
from  the  formation  of  the  pupa  to  the  emerging  of  the  imago  was  ten  to  fourteen 
days.  In  no  instance  did  any  that  I  saw  emerge  drop  from  the  pupa  case  to  cause  it  to 
expand  its  wings  suddealy.  They  came  out  of  their  case  apparently  with  great  caution 
and  deliberation ;  and  it  took  them  from  ten  to  fifteen  minutes  to  fully  expand  their 
wings.  The  temperature  of  the  weather  through  nearly  all  the  period  of  their  emergence 
was  on  the  cool  side,  especially  the  nights,  which  would  tend  in  some  measure  to  restrain 
their  energies. 
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It  woald  be  profitless  to  relate  the  diffionltieB  I  had  to  enoonnter  in  the  proseoatum 
of  my  investii^ations ;  and  how  I  had  to  gain  my  information  for  saccess  through  failnres- 
in  my  efforts  to  accomplish  the  object  in  view ;  but  it  may  be  of  use  to  anyone  who 
wants  to  prosecate  the  enquiry  to  know  what  I  'earned  daring  the  process. 

For  the  examination  of  an  nnexpanded  wing,  the  chrysalid  should  be  allowed  to 
mature  as  nearly  as  possible  to  the  point  of  emerging  before  it  is  killed,  which  I  did  by 
placing  it  in  alcohol ;  then  it  is  the  better  to  hang  for  twelve  hours  for  some  of  the  mois- 
ture to  evaporate.  For  the  comfortable  handling  of  an  expanded  wing,  after  full  deve- 
lopment it  should  be  allowed  to  obtain  complete  firmness,  which  may  take  an  hour  or  two^ 
before  killing  the  insect  and  separating  the  wiug  from  the  thorax.  The  only  place  that  I 
could  find  an  entrance  for  a  pin  point  between  the  membranes,  was  at  the  base  of  the 
wing,  where  the  subcostal  and  median  veins  come  close  together ;  when  once  the  pin  has 
entered,  either  in  a  vein  or  between  the  two,  it  can  be  moved  back  and  forth  through 
the  entire  width  of  the  wing  without  encountering  the  slightest  obstruction.  The  upper 
and  under  membranes  of  the  wings  are  at  the  front  and  hind  edges  all  in  one  piece, 
and  must  be  cut  to  get  them  apart,  which  can  be  done  by  running  the  pin  down  through 
them,  and  so  delicate  are  they,  that  this  can  be  done  without  feeling  tbat  any  extra  pres- 
sure is  required.  Because  of  that  extreme  tenderness  I  had  some  difficulty  in  obtaining 
conclusive  evidence  as  to  the  actual  structure  of  the  outer  ani{le  of  the  wings,  until  I  be- 
thought me  of  getting  water  between  the  membranes.  With  great  care,  after  many 
trials,  I  succeeded  in  inseiting  a  fine  glass  tube  at  the  base  of  a  wing,  and  soon  had 
water  flowing  into  it.  Resting  the  wing  on  the  surface  of  a  tumbler  of  water,  it  soon 
rounded  out  like  a  bladder ;  but  as  soon  as  the  water  touched  the  outer  angle  the  bladder 
collapsed,  all  the  water  having  gone  together,  and  the  membranes  were  as  before  it  en- 
tered. This  sac  will  not  hold  water,  the  membranes  being  finished  and  fringed  indepen- 
dently of  each  other  at  the  outer  angles. 

The  greatest  difficulty  in  getting  the  membranes  separated,  and  in  getting  them  to 
stay  apart  arises  from  the  gummy  nature  of  the  fiuid  that  has  entered  between  them 
from  the  thorax.  If  one  separates  a  part  of  the  wing  and  lets  it  go  again,  the  sides  are 
instantly  as  closely  united  as  they  were  at  first :  or  if  a  portion  of  the  membrane  folds 
in  upon  itself,  one  is  far  more  likely  to  tear  it  than  turn  it  back,  in  their  efforts  to 
straighten  it.  My  available  material  had  become  reduced  to  three  chrysalids,  and  I  had 
not  then  obtained  a  perfect  example,  and  was  beginning  to  wonder  if  the  effort  was  to 

Strove  a  complete  failure,  when  I  thought  of  trying  to  separate  them  under  water,  and 
ound  it  to  work  admirably.  I  could  then  separate  the  membranes  without  difficulty  or 
danger ;  when  separated  I  floated  each  half  on  to  a  bit  of  oiled  paper,  transferred  them 
to  blotting  paper  with  their  outsides  next  to  it,  then  allowed  some  of  the  superfluous 
moisture  to  evaporate  before  coveriug  them  and  putting  them  under  pressure  to  thor- 
oughly dry,  when  they  came  out  in  perfect  condition. 

The  fluid  which  had  been  stored  up  in  the  thorax  of  the  pupa  flows  in  between 
the  membranes  of  the  wings  at  the  opening  by  the  subcostal  and  median  veins,  passing 
along  and  expanding  them  as  it  goes  until  the  wings  have  attained  their  full  dimen- 
sions ;  the  fluid  as  it  dries  becomes  more  gummy  and  adhesive,  and  when  perfectly  dry 
the  butterfly's  wing  with  which  we  are  all  familiar  is  completed.  The  veins  and  nervares 
are  situated  half  in  one  membrane  and  half  in  the  other,  the  heaviest  portion  being  in 
the  upper  membrane  and  open  in  the  centre  ;  so  there  is  every  reason  to  believe  that  the 
fluid  does  pass  into,  and  through  between  them  as  it  does  between  the  membranes,  but 
when  it  dries  it  forms  such  a  thin  coating  on  their  inner  sides  that  it  practically  leaves 
them  empty.  Then  when  the  fluid  has  qnite  dried  it  has  cemented  the  two  halves  to- 
gether, which  form  the  hollow  tube  that  has  been  the  subject  of  so  much  discussion ; 
whilst  at  the  same  time  it  tends  to  stiffen  and  strengthen  them  as  it  does  the  membrane. 
Here  I  have  the  opportunity  of  correcting  myself  in  a  statement  I  made  of  what  I 
thought  I  saw  in  an  unexpanded  wing.  Twenty- fifth  Annual  Report  of  the  Entomolo- 
gical Society  of  Ontario,  page  65,  where  I  state  that  "  The  nervures  are  in  the  upper 
membrane,  with  a  groove  in  the  lower  opposite,  into  which  they  fit"  That  appearance  I 
found  frequently  produced,  by  the  walls  of  the  larger  veins  in  the  upper  membrane  olos 
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ing  together  on  the  inner  aide ;  but  their  true  atrooture  can  be  clearly  demonBtiated  in 
an  nnezpanded  wing.  And  here  I  will  express  the  opinion  that  the  term  "  veins "  is 
inappropriate  and  quite  misleading  as  to  their  pnrpose  and  ase. 

The  most  recent  statement  npon  this  sabject  that  has  come  ander  my  notice  is  in  an 
article  by  Henry  Charles  Lang,  M.D.,  M.R.CS.,  L.R.C.P.,  London,  England,  in  the 
Aognst  number  of  Science  Gossip^  1899,  page  71,  from  which  I  will  copy  the  paragraph 
headed,  '<  The  Vascular  System : " 

"  This  in  butterflies  is  of  a  very  simple  character.  The  centre  of  the  circulation  is  a 
rudimentary  heart  calk  d  the  '  dorsad  vessel,'  situated  on  the  dorsal  surface  of  the  abdo- 
men and  divided  into  several  chambers.  It  is  controlled  by  muscles  attached  to  the  abdo- 
minal walls,  and  by  their  action  the  blood  is  propelled  into  the  aorta,  which  is  a  prolonga- 
tion of  the  dorsal  vessel,  having  the  form  of  a  tube  passing  through  the  thorax  to  the 
head.  The  blood  then  returns  through  the  lacunae  or  interspaces  of  the  various  organs 
to  the  abdominal  sinus  which  surrounds  the  dorsal  vessel  and  thence  into  the  vessel  itself 
through  special  valvular  openings.  There  are,  in  iosects,  neither  arteries,  capillaries,  nor 
▼eins  in  the  true  sc  use  of  the  word,  and  the  blood  is  cold,  colorless  and  not  corpusculated. 
Am  above  stated,  it  is  usually  held  that  in  butterflies  the  nervurea  of  the  wings  convey  the 
blood  to  these  appendctges^  until  they  are  fully  unfolded  after  the  emergence  of  the  insect 
from  the  pupa.  Oirculation  through  these  then  ceases,  the  texture  of  the  wings  becoming 
dry  smd  nonvascular.  The  nervures  then  perform  the  functions  of  air  tubes.'"  The  italics 
are  mine,  and  what  I  desire  to  call  attention  to  is,  that  it  is  now  time  to  cease  disseminat- 
ing that  bit  of  misinformation.  We  have  now  attained  to  a  fairly  clear  conception  of  the 
wing  structure  of  this  particular  butterfly,  and  the  question  now  to  be  settled  is,  are 
sdl  butterflies'  wings  constructed  on  the  same  principle  ?  It  seems  highly  probable  that 
they  are,  but  positive  proof  is  wanted;  and  I  now  consider  it  an  easy  matter  to  get  it  by 
anyone  who  can  obtain  a  specimen  in  the  proper  condition.  And  as  an  inducement  for^ 
anyone  inclined  to  follow  up  the  subject,  I  would  recommend  it  to  them  as  a  most  fascin- 
ating field  of  observation,  and  one  well  calculated  to  yield  profitable  results. 

The  photograph  for  the  plate  prefixed  to  this  volume,  was  taken  by  Mr.  R.  W. 
Bennie,  London,  Out,  who,  amongst  his  other  accomplishments,  is  an  expert  amateur 
photographer. 

Description  of  the  Plate. 

Fig.  1.  Presents  the  inner  sides  of  upper  and  lower  membranes  of  a  front  and  hind 
wing.  These  were  separated  under  water  and  the  gummy  fluid  washed  off  so  the  color  of 
the  outer  surface  shines,  through. 

Fig.  2.  The  inner  side  of  the  lower  membrane  of  a  front  wing. 

Fig.  3.  The  hind  wiu^  of  a  male,  disclosing  the  inside  of  the  sexual  spot. 

Fig.  4.  The  inner  side  of  an  upper  membrane  of  a  front  wing. 

Fig.  5.  The  inner  side  of  the  lower  membrane  of  a  female's  wing.  These  four 
membranes  were  sepsurated  as  best  I  could  before  I  tried  it  in  water,  the  gummy  fluid 
over  the  whole  inner  face  of  the  membrane  giving  them  a  whitish  appearance,  as  if  they 
had  got  a  thin  coat  of  varnish. 

Fig.  6.  Shows  the  inner  sides  of  the  two  membranes  of  an  unexpanded  front  wing, 
with  the  basal  portion  of  the  costal  membrane  not  separated.  Its  exact  length  is  five- 
eighths  of  an  itch. 

Fig.  7.  Gives  a  view  of  the  natunJ  size  of  a  perfect  front  winglet.  The  opposite  ooe 
is  incomplete. 

Fig.  8.  The  underside  of  a  hind  winglet  The  opposite  one  is  the  upper  side  of 
another ;  both  imperfect. 

Fig.  9-10.  Are  the  wings  of  one  butterfly.  The  length  of  front  wings  from  base  to 
apex  is  two  inches,  by  one  and  a  quarter  wide  at  the  outer  angle. 

Upon  one  occasion,  when  engaged  in  separating  some  of  the  membranes,  the  inner 
sides  of  which,  upon  being  exposed  to  view,  had  a  reddish,  raw  appearance,  a  friend 
who  had  been  intently  watching  the  operation  for  a  time,  turned  away  with  the  remark, 
"  Well,  it's  got  down  to  a  pretty  fine  thing  now,  when  you've  taken  to  skinning  them  !" 

6  EN. 
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NATURE-8TTIDY   LESSONS  ON  THK  CABBAGE  BUTTEBFLT. 

(Piaria  rapat.) 

Bt  Prof.  W,  Locbhead,  Ontahio  Aobicultural  Oolligb,  Qoblpb. 

IiTTKODncTOBY  NoTB.  The  purpose  of  the  following  Natare-atadj  LeMona  (m  the 
Cabbage  Butterfly  ia  to  fnmiah  information  and  question  hints,  regarding  tho  atrrtotsra 
and  life  hiatory  of  one  of  tbe  moat  common  inaecta  of  oar  ProviDce^  to  thoee  t«ftchen  who 
would  like  to  introduce  Nature  Study  into  their  schoola,  but  are  prerented  from  doing  ao 
by  a  lack  of  knovledf^  of  insect  structure  and  habits. 

Nearly  all  insects  begin  with  the  egg  stage.  From  the  egg  emerge^  tbe  larva, 
(called  maggot  in  the  case  of  fliee,  caterpillar  in  the  caae  ot  moths  and  butterflies,  grvbt 
in  the  case  of  many  beetles,  and  nymph  in  the  case  of  graaaboppera,  plant  Hoe  and  half- 
winged  insecta  )  The  larva  moults,  or  changes  its  skin,  as  it  grows,  the  number  of  monlta 
varying  with  the  individual  insect.  The  larva  of  the  motha,  hutterfliea,  beetles,  fliea  Mid 
wasps,  on  reaching  its  full  growth  transforms  into  a  pasaiva  creature  aod  aometimea  wfoaM 
a  cocoon  about  itself,  as  in  the  moths  ;  or  becomes  a  chryaalit,  as  in  the  butterflies  ;  or 
makes  a  caae  within  which  it  may  reat  quietly  as  a  pttpa,  aa  in  the  fliea  and  wasps.  Ykt 
nymphs  of  the  graaahoppers  do  not  tranaform,  but  with  each  suooeesiTo  monlt  become  mors 
like  the  adult  ioiects.  The  adult  form  ia  usually  winged,  and  is  known  as  the  imago,  in 
tbe  case  of  the  butterflies  and  moths. 

Nature-study  lessons  mnst  be  very  informal  in  their  nature.  Their  object  ia  to  mako 
children  observe,  and  to  draw  proper  concJuaiona  from  the  observations;  to  m»lro  them 
|ee  what  they  are  looking  at,  and  to  arouse  an  interest  in  the  world  ot  nature  about 
them. 

True  teachers  will  find  that  the  beat  objects  for  Nature-atudy  are  the  most  common 
objects  about  them.  For  this  reason  the  Oabbage  Butterfly  has  been  taken  in.thia  oase^ 
and  it  is  the  nncere  hope  of  the  writer  of  these  leasons  that  many  teachen  will  make  at 
least  a  beginning  of  this  work,  and  give  these  most  informal  atncUes  a  fair  chance  among 
the  other  studies  of  the  aohool. 

Reference  ia  here  made  to  an  article  by  tbe  writer,  entitled  "  Entomology  in  Sehoola," 
publiahed  in  tbe  laat  annual  report  of  tbe  Ontario  Entomolc^cal  Society,  1498,  in  whioh 
the  names  ot  the  most  important  works  on  Inaecta  are  given. 

Every  child    knows   the  pretty  white  bntterflioa, 
which  are  so  common  in   September   in    gardens  lad 
along  roadsides.     These  flit  about  from    flower  to 
flower,    evidently  not  caring  much  what  kind  thoy 
visit     Tbe  deapiaed  dandelion,    the   ezeorable   blue- 
weed,  tbe  ubiquitous  yarrow,  the  notorious  thistle  are 
each   in  turn  visited  for   the  aake  of  the   neotar  or 
honey  they  contain.     But  September  is  not  the  only 
month  when  these  white  butterflies  (Figa.  32  and  38) 
Fig  3S -The FemkleC»bb«ge  Butterfly,    areabroad.  Ai  soon  as  the  snow  has  melted  in  March, 
many  of  them  may  be  seen  flying  about,   lured  by  the 
bright  annsbine  into  leaving  their  comfortable  winter 
quarters    for   the  deceptive    breezes   of  early  eprini;. 
With  a  relapse  to  cold  weather  many  a  poor  butterfly 
is  frozen  to  death.     Those   that    have  been  rendered 
only  torpid  the  returning  hot  sun's  rays  bring  back  to 
life  ^ain. 

Prom  their  appearance  in  spring  till  autumn 
there  u  not  a  month  when  they  are  entirety  absent, 
for  there  are  three  broods  during  the  summer,  and 

many  of  the  late  ones  of  one  brood  will  be  found  fly-         F,a.  33.— The  M>la  BuNollr. 
iag  >rith  thv  early  ones  of  the  succeeding  brood. 


ISM] 


ENTOMOLOGICAL  SOCIETY. 


(Fig.  34.)  The  oab- 
b«ge  bnttoiflj  vinten 
over  in  the  chrjuJii 
■Ute.  A  little  leuch 
in  late  antnma  will  r»- 
vekl  many  of  tbeie  ohry- 
salidi  niBpended  ander 
the  coveriag  boarda  or 
raili  of  fences  which  en- 
close fields  of  tomip  or 
rape.  It  will  rapay  one 
to  observe  oarefnllj, 
and  make  notei  of,  tha 
peonliar  shape  of  a  ohry- 
salis.  It  is  abont  four- 
fifths  of  an  inch  long, 
and  ii  geneiallj  of  a 
light  grey,  or  brown 
color.  It  is  Butpended 
at  two  points — at  its 
pointed  posterior  end  and  at  the  middle  of  the  body,  by  a  silken  cord  that  forms  a  band 
by  means  of  which  it  is  slnng  np  tightly  to  the  board  or  other  object.  The  chryaalia  oaaa 
is  qoite  thin  and  apparently  brittle.  The  wings,  coiled  tongne,  and  tegs  can  be  fairly  wall 
recognized  within  the  case.  Every  pupil  should  watoh.  carefnlly  the  way  the  white 
butterflies  emerge  from  chrysalids  which  hare  been  collected. 


Pig.  34. -a  ChiyMjis   of   C>bb>gi 

i>_^  baud  b;  irhioh  il   is  ■lanj;  op  to  the  fenre 

I ..    ntt<«hed   to  npriifht  poat  in  thin  caae,  but  lunBii] 

•I  i '  horizont*!  board.    The  prnjeotionH  nf  tbe  wiagt,  t1 

^.    tongue  are  pTominent. 


I.     the 


.  <■  utUched  to  the 
Xeyfi  and  the  coiled 


FlQ.  SG.— Ad  Imae°  of  Gabba;^  Butterflj  al  rat 
on  a  teat,  nhowioK  the  wings  folded  oTer  the 
back,  the  three  pain  of  lefiSi  the  prominetit 
p^A*.  >n<l  the  long  clnb  ebaped  antennae. 

The  white  bntterfiies  have  six  well- 
developed  legs,  and  four  winga  covered 
with  scales  (Fig.  Zb,  a)  which  brash  off 
very  readily.  (Do  all  butterflies  have  nx 
well-developed  legs)  Do  alt  winged  inoecta 
have  scales  on  their  wings  1)  If  we  ex- 
smine  several  epecfmens  we  shall  very 
likely  God  slight  differences  in  the  num- 
ber of  black  spots  on  the  fore  wings.  The  female  butterfly  (Fig,  33)  has  two  black  spots 
while  the  male  (Fig.  32)  hat  only  ooe.  We  shall  notice  also  that  when  the  butterfly  ia 
resting  on  a  flower  the  wings  are  held  erect,  (Fig.  36).  (Find  scale-winged  insects  which 
fold  their  winga  by  their  sides  when  at  resL) 


n.  SS.— (a)  A  few  tcalea  on  the  ving,  show- 
intr  tbe  nhape  of  uaiei,  their  aitaDfiement 
tn  rom,  and  overlappiift,  (much  enlarged). 
(()  a  portion  of  lante  eye,  much  snlargrd, 
•howing  hexagonal  faceta. 
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Tb«  anteniiM  or  feelen  are  threftd  like,  and  olnb  shaped  ftt  the  endi.  (HftTstll 
bntterfliei  and  moth  BuniUr  feelen  1)  Hie  eyee  are  quite  prominent,  and  if  th^  an 
•zamined  with  a  strraK  lena  a  large  nDmber  c^  facet*  (Vig  35,  b)  will  be  aeen.  Snoh  ejrea 
are  nud  to  be  oomponntl. 


>f  Ckbbine  buttet- 


Plo.  17.— (a)  BodofCkbl 
fly,  ihomo^  eye,  long  u 
ooiled  iQckug  tiibe.  Cb)  He«d  with 
Bnokinft  tube  QDOoUed. 


Via,  38.— A  0>bb>Ke  Wonu,  ihawing  the  yellowub  band 
■loDft  tb«  bftck,  the  braubJDg  pott*,  tnd  yeUmrub 
doU  aiirng  the  ridra.  tha  three  pftin  of  true  lee*  in 
front,  the  fivs  pun  of  prop-leg*  behind,  uid  the  our* 
and  black  dota  on  the  back.     (Somewhat  mafnifled.) 

Perhaps  the  moat  intereeting  straotnre  of 
the  bvtterfly  ie  the  long  raoking  tube  which  ia 
nsnallf  coiled  up  like  a  watch  ipring,  (Fig.  37, 
a).  If  we  obamre  a  butteifly  while  on  a  visit 
to  a  flower,  we  shall  And  that  the  ■noking-tnbe  u 
TiDcoiled  (Fig.  37,  b)  and  thnut  into  the  corolla, 
and  that  the  nficlar  ia  anoked  bj  meana  of 
little  mniclea  acting  on  a  bnlb  or  no  at  the 
baae  of  the  tabe,  Tta  procesa  lewmblea  that  hj  which  water  is  drawn  op  through  a 
■traw  inserted  ia  the  mouth. 

The  eggs  aro  laid  by  the  female  butterfly  on  the  plant  which  aervea  aa  food  tor  the 
oaterpillar.  Fapils  should  look  os  the  naderstde  of  the  leavea  of  cabbagf>,  tnmip,  rape, 
mignonette,  and  other  cradferona  planta  for  the  pale  yellow,  flask-ahaped,  erect  bodin, 
and  examine  carefully  with  a  lena  to  find  the  vertioal  ribs  on  the  eggi.  The  teacher 
■honld  direct  attention  to  the  fact  that  the  eggs  are  aeldom  placed  in  olnstera  bat  are 
somewhat  scattered. 

In  abont  a  week  the  tiny  oaterpillar  comea  ont  of  the  egg.  (Note  how  long  it  takea 
to  become  fnll  grown,  and  how  often  it  moalts).  The  color  ia  green  like  its  food-plant. 
All  shonld  examine  carefully  and  find  the  yellowish  band  along  the  top  o(  ita  back,  the 
row  of  yellow  epota  along  the  aidea  and  the  fine  black  dots  on  its  body.  When  full  grown 
the  caterpillar  is  nearly  an  inch  in  length.  (Fig.  38).  Then  there  are  indioationa  that 
another  change  ia  about  to  take  place.  (What  are  some  of  these  indioationa  t  Whese  do 
yon  generally  find  the  chrysalids  T] 

Very  frequently  in  the  antnmn  many  cabbage-worms  present  a  diatended  and 
sickly  appearance.  Ihey  are  sluggish  and  have  no  desiro  to  eat.  If  aome  of  these 
wama  bo  put  ia  a  box  wid  taken  to  the  hona^  where  they  can  be  obeerved  treqnently, 
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the  MOW  for  the  Hcknen  will  soon  beoomo  i^ifMnnb  Smftll  whits  tatiggcAa  will  bon  . 
their  wkj  oat  through  the  skia  and  congregate  ftboat  the  poor  oftterpUlftr  u  in  Fig  39,  a; 
uid  if  theee  nutggots  be  mtched,  it  will  be  found  that  they  aoon  begin  to  spin  rilken 
eoooons  about  Uieir  bodiee  (see  Fig.  39,  b)  The  oaterpillar  hH  aometimea  niffioient 
Titalitj  left  to  orawl  kwkj  from  ita  tormentor!  an  inoh  or  two ;  bat  moet  treqnentlj  it 
diee  beside  them,  and  in  a  day  or  two  no  traoe  of  ita  bodj  oan  be  bond.  If  these 
oocoona  be  plsoed  in  a  tin  box  for  a  few  days,  minute  fonr-winged  flies  (Fig.  39,  d)  will 
emeqa  thrgngh  a  tid-Ulce  opening  at  the  end  of  the  oocoona.  (Fig.  39,  e.)  These  flies 
are  parasites ;  tbej  lay  their  eggs  within  the  bodj  of  the  oabbage-worma  b;  inserting 
their  needle-shaped  ovipositorB  throngh  the  akin.  In  a  short  time  ^e  eg^  hatch  minute 
maggots,  which  grow  and  feed  within  the  body  of  their  host  until  they  beoome  fuU< 
grown,  when  they  emerge  as  already  described.  It  is  very  likely  that  the  majority  of 
cabbage  worms  anfler  death  throngh  the  agency  of  parasitea.  Even  the  ohiyaalids  are 
not  immune  from  the  attsoka  of  these  parasites ;  for  if  many  be  examined,  the  interior  of 
the  case  will  in  some  instances  be  found  flUed  with  small  maggots.  Uoreover  the  butter- 
fly is  eaten  1^  many  birda  and  other  animals ;  so  we  are  foreed  to  conolnde  that  the 
Cabbage  fly  has  to  contend  with  many  enemies  daring  its  life-cycle  (Fig.  40) ;  that  there 


oapinff  throi 
•  miffsoti  hr —  * ' ■*  -~*" — '*■' — ' — 

which  em«r|j«B  from  the  cocoon,  grekU;  roapiifii 
is  a  constant  stmggle  for  existence,  and  only  a  small  fraction  of  the  entire  brood  is  left  to 
propagate  the  apedee  and  to  molest  the  farmer  and  gardener. 

The  respiratory  or  breathing  apparatus  of  insects  is  rather  peculiar.  If  a  larga 
Oab^Mige-worm  be  examined  many  openings  may  be  seen  along  each  aide  of  the  abdomen 
in  the  same  line  as  the  yellowish  dots  (Fig.  36.)  These  openinga  are  the  terminations  of 
tubes  which  ramify  through  the  body  and  supply  air  to  the  interior,  ao  that  an  inter- 
diange  of  gases  oan  take  place,  and  the  blood  be  purified. 

A  good  practical  method  of  killing  tJie  Oabbage-worma  is  to  dust  a  mixtue 
of  one  pound  of  insect-powder  and  Are  ponoda  of  flour  through  a  cheese-cloth 
bag  upon  the  infested  plants.  The  fine  powder  of  the  mixture  clogs  tlw  breathing  pores, 
and  |»«vents  the  aeoess  of  air  to  the  interior  of  the  body,  ao  that  the  worm  is  virtually 
safboated. 
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Fio.  40.— Ths  four  slagea  in  tbe  buHctflf't  life-history  are 
t«pre«eated,  «gfp,  larva  or  oter^llan,  ehiya»Ui  and  imigo. 

The    conimon    CabbKge-batteFfl7    U     not    a 
nfttive  of  thii  Oontinent,  bat  hu  been  imported  from 
Enrope    within    recent   yean.     It  reached  tjnebec 
about  1860- 
in  1863  it 
wu  q  n  i  t  e 
common 
about   Que- 
bec; in  1667 
Fio.  41.  it  ^^g  in 

Montreal;  in    186S   it   spread  from    New    York 

where  it  had  been  introdaced  from  Enrope;  by 

1861  it  had  spread  tbroaghont  the  eastern  half  of 

Oontinent;   by    1886  the  Rocky  Monntaina  had  Fia.  43. 

been   reached;  and  now  it  roams  from  tbe  Atlantic  to  the  PaoiGo.     It  diiplaced  the 

native  ipeoies  (Pieris  protodioe),  Pigs.  41,  male,  42,  female,  driving  it  before  it;  b« 

after  thirty-iix  yean  of  occnpation  the  same  native  form  re-appeara  with  renewed  vigor, 

and  givea  signs  of  competing  auoceeafnlly  with  the  intmder. 

Lbssoii  I. — Thk  Eggs 

Leaves  of  cabbage,  tomip,  or  rape  with  the  eggs  shonld  be  collected.  On  which  nds 
of  the  leaves  are  the  egga  found  1  Of  what  advantage  1  What  is  the  efaapo  of  the  e^l 
The  color  1  What  kind  of  an  insecb  lays  these  eggs)  What  kind  otcreatarea  hatoh  fram 
titeseeggsf  Do  they  resemble  tbe  mother  insectt  How  long  before  the  vggt  hatokl 
(It  li  important  that  the  pupils  shoald  have  the  eggs  under  observation.  If  possible  the 
stndy  should  be  made  on  the  objects  in  tbe  fields,  under  natural  conditions,  bat  lesvas 
might  be  brought  into  the  class  room). 


I        „ 
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Lbmon  ll — ^Thb  Cabbagb-wobms. 

A  supply  of  cabbBge-womui  should  be  on  hand,  and  if  possible  a  piece  of  half -eaten 
leaf  with  the  worm  at  wwk  before  each  pupil. 

1.  Why  are  some  of  the  frorms  lai^r  than  others 

2.  Describe  the  markings. 

3.  How  many  legs  has  the  worm  f  Describe  their  location.  Are  all  the  legs  of  the 
same  stmctnret 

4.  Describe  how  the  worms  eat 

5.  What  method  of  destroying  the  worms  would  be  possible  f 

6.  Watch  carefully  to  find  out  how  often  a  worm  moults. 

7.  Follow  closely  the  movements  of  a  worm  which  has  become  full  grown  and  has 
beoome  restless. 

8.  Watch  the  large  worms  which  have  beoome  sickly  and  have  begun  to  change 
odlor,  tor  the  appearance  of  small  white  maggots.  Where  do  these  maggots  come  from  t 
What  change  comes  over  the  maggots  f 

9.  Describe  how  a  caterpillar  breathes. 

10.  What  would  be  the  result  if  the  breathing  pores  were  plugged  or  stopped  up  1 

11.  Try    the   efiect  of  spraying  Paris  Green  water  on  some  caterpillara     What 
objection  is  there  to  the  use  of  Paris  Green  ? 

12.  Dost   some  insect  powder  mixed  with  about  five  times  as   much  fine  ashes, 
through  a  cheese-cloth  bag  on  some  caterpillars,  notice  the  effect. 

Lbsson  hi. — Thb  Chbtbalids. 

A  collection  of  chrysalids  should  be  procured  from  the  fences  surrounding  cabbage, 
turnip,  and  rape  fields. 

1.  How  are  the  chrysalids  attached  to  the  fence  rails  1 

2.  How  long  does  tlds  insect  remain  in  the  chrysalid  oondition 

3.  Which  surface  of  the  chrysalid  touches  the  surface  of  rest? 

4.  What  signs  of  wings,  etc.,  are  to  be  seen  1 

5.  Open  some  chrysalids  to  find  if  all  are  living. 

6.  In  the  dead  chrysalids  what  do  you  find  t    How  did  the  maggots  get  inside  t 

7.  Locate  accurately  25  chrysalids  in  the  early  winter ;  and  in  late  winter,  deter« 
mine  the  number  left     What  hss  happened  to  those  that  have  disappeared  ? 

8.  What  then  are  some  of  the  enemies  ? 

Lbssok  IV. — Thb  Whitb  Buttbrflibs. 

1.  In  what  month  did  the  first  butterfly  appear  ?  If  possible  watch  for  its  appearance. 

2.  When  did  the  butterfly  emerge  from  the  chrysaJid  kept  in  a  box  in  your  room  t 
Can  you  account  for  the  difierence  in  time  1 

X     Number  of  wings  f    Of  legs  1    Number  of  parts  to  (:ach  leg  1 

4.  How  does  the  butterfly  hold  its  wings  when  at  rest 

5.  What  is  the  nature  of  its  mouth  ?  Oan  it  eat  f  For  what  is  its  mouth  adopted  t 
Watch  how  a  butterfly  feeds. 

6.  Are  the  wings  of  all  the  white  butterflies  spotted  alike  1  What  does  this 
difference  indicate  f 

7.  Has  this  butterfly  any  enemies  I    Name  some. 

8.  Of  what  use  are  the  scales  on  the  wings  ? 

Lbsson  V. — Othbb  Whitb  Buttbrflibs. 

For  this  lesson  the  native  Pierids  should  be  shown  the  pupils.  The  differences  should 
be  seen.  The  teacher  should  then  give  the  pupils  a  short  history  of  the  introduction  of 
of  this  white  butterfly  to  America,  and  its  subsequent  spread. 

1.  How  would  you  diBtingnish  the  cabbage-butterfly  from  the  Gray-veined  White 
tmd  ike  Checkered-  WhUe  ? 

2.  Oollect  caterpillars  of  each  species,  and  learn  to  distinguish  them. 

3.  Upon  what  plants  does  the  caterpillar  of  the  TMow^  or  Clouded  Sulphur  Butter- 
fly  feed* 
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Bt  Bit.  Thohab  W.  Ftlu,  P.L.S.,  Lxru,  Quuio. 

Spidere  &re  not  generallj  r^arded  u  pleuftnt  objoots.  I  think  moat  people  b>TB 
ftn  antipathv  to  them.  They  dialike  their  appearance  and  their  wa,jB.  At  an  enteitun- 
ment  given  in  a  Till«|^  that  I  knaw,  Bonge,  redtationB  and  table«ax  wen  intermingled. 
In  one  of  the  lost  named  a  little  child  waa  seen  seated  upon  a  hillock  with  a  bowl  of  cnrdi 
In  her  lap.  She  had  been  inatracted  to  behave  prettily  and  to  take  no  notice  of  the 
people  before  her,  bnt  one  thing  she  had  not  been  prepared  for.  Boddenty  a  l^niB  *of 
■pidqr  with  all  ite  legs  dangling  waa  let  down,  by  an  elastic  thread,  before  her.  Her  itui 
of  unaffected  terror  wu  inimitable,  and  waa  warmly  applanded,  bnt  of  oonrae  this  repie- 
•sntation  of  little  Ifisa  Unfiett  oonid  not  be  repealed.  Yea,  children  rc^rd  ipiden  with 
fear,  and  older  peraons  regard  them  with  diigaat ;  and  yet  there  is  much  in  apidera  that  ii 
worth  our  notice,  as  I  hope  to  show  in  the  conrsa  of  thia  paper. 

Spidera  are  not  iniecti.  They  belong  to  a  different  order,  the  Arachnida,  which 
Inolndea  acorpiona,  ticks,  mitea  &o.,  aa  well  ai  Bpidera. 


Fig.  43  Fig.  44. 

The  word  Arschnidce  ia  derived  from  the  Greek  Mythology.  Ancbne,  aa  the  atoiy 
niDS,  was  the  daughter  of  Idmon,  a  Lydian.  She  waa  a  akilfnl  aplnner  and  woaTer.  and 
waa  vain  enough  to  enter  into  a  contest  with  Minerva,  who  invented  the  arti  Arachna 
practised.  The  ambitioua  mortal  was  defeated,  add  in  her  vexation  hanged  haraelf,  bnt 
was  turned  by  the  goda  into  a  spider. 
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Spiden  diffsr  from  inaecta  in  the  tinder-mmtioned,  w  wall  m  in  aome  other,  re^eota. 

(a)  In  the  spideni  the  head  and  thonx  ue  onited  in  what  is  called  a  oephalo-thoraz. 
In  the  inseota  the  head  and  thorax  aie  diitinct.  (Fig.  43,  tipper  rarfaoe  of  a  iinder ; 
fig.  44,  lower  surface — both  much  enlarged). 

{b}  Spideni  have  no  wings. 

(c)  Thef  hreathe  bj  meana  of  Inng-saos,  throngb  trachee  which  open  under  the 
lomen. 

(d)  Their  ejes  are  simple,  not  oompooDd  aa  in  the  iniecta. 

(«)  They  hare  eight  legs.     InHOota  proper,  In  their  perfect  itate,  have  only  riz. 

(f)  Their  abdomens  have  no  aegmenta. 

(g)  After  leaving  the  egg  they  grow,  but  undergo  no  metamorphotai.  The  insect 
pMSM  from  larva  to  papa,  and  from  papa  to  imago. 

Spiders  have  been  divided  into  three  tribes,  according  to  the  Twmber  of  their  eyee  :* 
I.  OcTOSOODLlNA — Eight-eyed  apiders. 
It.  Sknooulika — Six-eyed  apiden. 
III.  BiNoonLiHA — Two-eyed  spiders. 

Tbs  families  are  named  in  most  cases  from  tht  hahiU  of  t&«  ipeeiea  they  aevarallr 
laclnde. 

Thus  in  the  first  tribe  among  others  are  found  : — 

The  Saltioide  or  Leapers  (Fig.  46). 

The  Tltomisidie,  or  Binden  (Fig.  46.     The  arrangement  of  the  eyea  is  shown  belor). 

The  DrassidR,  or  Seisera  (Fig.  47). 

Hie  Linyphiide,  or  Weavers  (Fig.  48),  etc.,  etc. 

TKt  form,  colmtr  and  arrangement  of  the'ej/aa  asaiat  the 
i%tnralist  in  determining  the  genera  of  spiders,  thns  : 
The  genos  Sphatut  haa  two  large  and  six  small  eyea. 
The  genns  SaUicaa  (Fig.  46)  has  the  eyes  in  three  rows. 
The  genus  Philodromtu  has  them  in  two  oreeoenta. 
The  genns    Pholeut  has  the   eyes   on    prominent  blaok 
spots,  etc.,  etc 

The  species  are  determined  from  peeuliariti^  of  form, 
cohtir  tmd  markingt. 

The  spider  has  eight 
seven-jointed  legs,  termin- 
ated in  every  instance  with 
three  toothed-claws  (Fig. 
4S),  or  with  two  sach  claws 
and  a  brash  (Fig.  60). 
This  may  fitly  be  called  a 
hand-brveh,  (or  the  creature 
nses  it  for  dnsting  its  web. 
Projecting  from  the 
spider's  head  are  two  six- 
iointed  palpi,  which  are  so 
iftrge  that  they  might  al 
most  be  mistaken  for  an- 
Fig.  48.  other   pair    of  legs  ;    and  Ftg  49. 

betwerai  these  are  the  for- 
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midftUft'inuidiblMjCE^-  B^J  toothed  on  the  inner  nde,  ftnd  fnmiahed  with  hugt  {fUetB") 
(Hg.  63)  oonneoted  with  t,  poiaoo-gluiiL  When  the  ipider  etrikei  k  fbe  the  Tinii  ii  con- 
Tajad  into  the  wound  throogh  a  iniAll  opening  in  the  bng'(I'ig-  62a). 


o  °    °   o  Fig.  47. 

ii'ig   46. 

Behind  the  muidiblea  on  the  onder  dde  are  the  maxiUn  or  ohawing  orgkna.  ' 
the  apider  Hinietimea  '  uhi  theee  withont  ezeroinng  its  muidiblee  I  know  : 
nperience.  ,   *:"'""^, 


Fig  62 


Fig.  60. 


I  wu  sitting  one  day,  intent  npon  n  book,  wtien  a  tickling  Mnution  on  the  back  ol 
my  hand  diverted  my  attention.  I  gluiced  down,  and  law  that  a  laige  spidsr  waa  biting 
me.  I  shook  the  creatore  off,  and  found  a  anp  ahaped  hollow — into  wMoh  I  could  have 
dropped  a  moatard  aeed — where  it  had  ohewed  away  the  flesh.  Beyond  a  little  r'Tring 
irritation,  I  suffered  no  ill  effects  from  the  bite. 

When  the  fanga  of  the  apider  are  used  npon  a  hnman  being  the  effeota  may  be  exoeed- 
ingly  nnpleasant.  I  knaw  a  litUe  tpil  who  was  wonnded  in  the  neok  by  a  blaok  spider. 
The  flesh  became  greatly  swollen  and  maoh  disooloared,  and  the  child  was  very  ill.  She 
was  nnder  the  doctor's  care  for  ten  days. 

The  silk-bBig  of  caterpillars  is  near  the  head ;  and  the  silken  thread  paases  throorii 
and  is  controlled  by  the  jaws  of  the  insect.  The  spinning  organs  of  apiden  are  near  m» 
other  extremity  of  the  body  (fig.  63).     Inwardly  they  consisted  of  ansmber  of  ^anda, 
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ukd'Ot  tnbn  oonneoted  with  then  Bluids.  Tlie  Utter  <ure  gatherod  into  oluten  in  the 
ax  oatwud  ipinnenti.  The  thrMOi  from  all  the  tabee  onite  In  the  Bpinning,  and  jei 
in  oombiaation  they  form  a  thread  U  fine  that  it  is  only  one-fifth  the  aiie  of  a  lUk- 
worm  thread.  It  ii  so  perfect  that  it  hai 
been  naed  for  marking  dividoiu  in  scientific 
apparatoB,  for  taking  meanrementi  of  ex* 
treme  delicacy  and  exaotitnde. 

The  female  spider  is  generally  mnoh 
larger  than  the  male.  They  do  act  live  in 
the  same  neat,  lor  the  lady  ii  of  a  capridooa 
temper  and  has  been  known  to  fall  upon  and 
devour  her  mate.  Indeed  the  oannibalisUo 
tendenoiee  of  ipidera  are  among  the  hin- 
dranoes  to  rearing  them  with  a  view  of  em- 
ploying their  silk  in  mannfaotnree. 

There   are,    however,  several  species  of 
spiders  that  fieqaent  oellars,  and  that  are  of 
more  peaceable   diipositionA   than  many  of 
their  Und ;  and  these  have  been  reared  for  a 
P,g  5j  strange  purpose.     Trsudnlent  vintners  after 

bottling  and  laying  down  thtii  wine  in 
cellars,  have  been  ready  to  purchase  spiders  by  the  hundred  at  irood  ttrionn.  FUt  at  liberty 
in  the  oellars  of  these  men  the  spiders 
have  speedily  covered  bins  and  bottlec 
'  with  a  drspery  of  web  that  has  con- 
veyed the  idea  of  age,  and  imparted 
a  fictitious  value  to  the  wine. 

The  expedition  with  which  spiders 
form  their  webs  has  ensuied,  ic  is  said, 
on  several  occasions,  the  safety  of  fugi- 
tives. At  a  time  of  religions  persecu- 
tion in  Europe,  a  man  seeking  a  re- 
toge  crept  into  an  oven,  and  a  spider 
iaunediately  oommenoed  to  spin  its 
web  before  the  door  (Fig.  61).  Be- 
fore the  pursuers  arrived,  its  work 
was  so  far  advanced  that  the  men 
passed  by  the  oven,  remarking,  "  No 
one  hu  entered  there."  A  somewhat 
sunilar  story  is  told  by  the  Jews  in 
regard  to  David,  when  he  was  in  hid- 
ing from  Saul,  in  the  Cave  of  Adul- 
( lain. 

The  perseverance  of  spiders  in 
forming  their  webs  nndsr  difScnltiee 
is  remarkable.  The  well-known  story 
told  by  Bir  Walter  Scott  concerning 
Robert  Bruce  and  the  spider  exemp- 
lifies this,  and  has  thus  been  versified  by  Eliza  Oook : 


fio.  54,  web  of  ui  orb-wesver. 


BRUOB  AND  THB  SPIDER. 


King  BmM  of  Scotlkod  Addh  himwlf  down  in  s  louely  mood  to  think 

•K.. I >.      __J L...   t|j^g^^^._   t_.__ 

. J— „ „ J  hii  MopL  „ , 

He  had  tried  uid  triad,  bat  couldn't  succeed,  and  m>  ha  ^leraine  quite  wd. 


he  WM  tnoDBrcli.  and  wore  a  crown,  but  his  heart  waa  besinniDg  tv 


Foi  he  hitd  been  trying  to  do  a  irreat  deed  to  make  hi 
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He  flanir  himielf  down  in  low  despftir,  as  ffrieved  m  man  coold  be  ; 

And  after  a  while  as  be  pondered  there,  "111  ^ve  it  all  np,**  said  he. 

Now  JQit  at  that  moment  a  spider  dropped,  with  iti  silken  eobweb  dew, 

And  the  king  in  the  midst  of  nis  thinking  stopped  to  see  what  the  spider  would  do. 

'Twas  a  long  way  up  to  the  ceiling  dome,  and  it  hang  by  s  rope  so  fine. 
That  how  it  woald  get  to  its  cobweb  home,  King  Brace  could  not  divine. 
It  Boon  began  to  olin^  and  crawl  straight  up  with  strong  endeavour. 
But  down  it  came,  with  a  slipping  sprawl,  as  near  the  ground  as  ever. 

Up,  up,  it  ran,  not  a  second  it  stayed,  to  utter  the  least  complaint. 

Till  it  fell  still  lower,  and  there  it  laid,  a  little  dizzy,  and  faint. 

It's  head  grew  steady — again  it  went,  and  travelled  a  half  yard  higher, 

Twas  a  delloate  threap  it  had  to  tread,  and  a  road  where  its  feet  would  tir^ 

Again  it  fell  and  swung  below,  but  again  it  quickly  mounted, 
Till  up  and  down,  now  fast,  now  slow,  six  brave  attempts  were  counted. 
**  Sure,"  cried  the  king,  "  that  fuolish  thing  will  strive  no  more  to  climb. 
When  it  toils  so  hard  to  reach  and  cling,  and  tumbles  every  time.*' 

But  up  the  spider  went  once  more,  ah  me,  'tis  an  anxious  minute, 
He's  only  a  foot  from  his  cobweb  door,  oh  say,  will  he  lose  or  win  it? 
Steadilv,  steadily,  inch  by  inch,  higher  and  higher  he  got, 
And  a  bold  little  run,  at  the  very  last  pinch,  put  him  into  his  native  spot. 

"  Bravo,  bravo  ! "  the  king  cried  out,  **  all  honor  to  those  who  trv  ; 

The  spiaer  up  there  defied  despair,  he  conquered,  and  why  shouldn't  I  ?  " 

And  srace  of  Scotland  braced  his  mind,  and  gossips  tell  tne  tale, 

That  he  tried  once  more  as  he  tried  before,  and  that  time  he  did  not  fail. 

Pay  goodly  heed,  all  you  who  read,  and  beware  of  sajring  *'  I  can't," 
'TIS  a  cowardly  word,  and  apt  to  lead  to  Idleness,  Folly  and  Want. 
Whenever  you  find  your  heart  despair  of  doing  some  goodly  thing. 
Con  over  this  strain,  try  bravely  ag%in,  and  remember  the  Spider  and  King. 

feBWThe  spider'g  web  (Fig.  54)  bo  freqaentlj  represented  in  piotnres  ia  that  of  the  Geo- 
metrical Spider,  Eppira  diadema.  It  is  formed  with  great  regularity  and  is  a  beantifal 
object  Strange  to  say  it  U  made  np  of  two  kinds  of  silk.  The  long,  convergent,  anchor- 
ing threads  are  not  viscid,  bnt  the  cross  threads  are  thickly  set  with  minute  gammy  dropsy 
which  secure  the  unfortunate  insects  that  strike  upon  them. 


FKJ.    f).!. 

There  is  a  species  of  spider  (AgaUna  labyrinthica)  which  forms  a  closely  woven  web 
spread  horizontally  over  the  surface  of  the  ground,  and  having  a  retreat  at  one  oomer  of 
it  (Fig.  55).  It  has  been  said  of  this,  that,  in  the  early  morning,  when  the  weba  are 
white  with  dew,  one  might  fancy  that  the  fairies  had  been  having  a  washing-day  and  had 
spread  their  sheets  over  the  meadows  to  dry.* 

The  Qnssamer  Spider,  NerlenA  vagans^  often  sets  a  fine  silkep  thread  floating  at  hap- 
hazird  on  the  air.  (Fig.  56).  When  this  becomes  entangled  at  the  farther  end  the 
spider  secures  the  nearer  one,  and  makes  use  of  the  thread   as  a  bridge  by  which  to 


*Mr,  Mygdle'i  Hobby,  R.  T.  S.  p  89. 
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pMi  to  new  hantiDg-Kroiinda.  The  Vraooh  oall  laoh  tfanftdi  _fiU  de  la  Viarga,  Some- 
timM  the  f[oaamer  ipider  seonrM  ita  thread  uul  then  iprekda  ito  limlit,  mad  tnuta  iUelf 
to  the  sam.nor  ftir — the  thread  lengtheninft 
u  it  goee.  8nch«piden  hkve  been  seen  to 
flight  on  the  topmost  (teeple  of  York 
Miniter.* 

But  the  moat  remukEible  of  the  weav- 
ing apidera  i>,  I  think,  Argj/ron»la  aqua-  ■ 
tica.  Thia  oreatare  forma  ita  web  below 
the  anrfkoe  of  the  water.  It  ahana  atag- 
nant  pools  and  rapid  atreava,  but  freqnenti 
deep  ditches  in  which  there  is  a  gentle  onr- 
rfnt,  Fint  it  spreads  ita  staya  from  one 
aquatic  plant  to  another  till  aufficient 
anohoTftge  is  Mcored.  Then  from  these 
Yj^  ^  it  raises  a  ctoselj-woven  air  and  water 

.  tight  dome,  like  the  half  of  an  egg-shell. 

Its  next  tAsk  ia  to  aopplj  tbia  habitation  with  air,  and  to  expel  the  water.     Its  proceedings 

for  this  pnrpoae  aeem  almost  miracalona.     It  rises  to  ihe  anrfaoe,  throws  itself  over  with  a 

sadden  jerk,  and  entraps,  with  a  film  of  web  gnided  by  ita  hindmost  legs,  a  globule  of  ur 

abont  the  aize  of  a  bnck-shot.    With  this  it  sonttles  down  to  ita  habitation,  and  diTss 

beneath  it.     It  then  sets  free  its  globule  of  air  which  rises  to  the  top  of  the  dome,  and' 

displaoea  aome  of  the  water.     Repeated  eSorta  fully  accompllah  its  work  ;  and  the  apider 

has  then  an  elegant,  comfortable  and  secnre  dwelUng-ptaoe.     In  it  it  lays  its  eggs,  enoioring 

(hem  in  a  cocoon  or  sack.     Oooaaionally  it  makes  an  expedition  for  food,  or  to  renew  the 

sir  in  its  habitation.     On  the  approach  of  winter  it  becomes  torpid,  and  in  this  condition 

it  remains  till  spring.     Aa  a  boy, 

in  one  of  the  "  Home  Oonnties  "  in 

England,  1  often  sat  by  a  slnggiah 

stream,  and  watched  these  apidera 

at  their  work. 

The  domeatio  spider  (Clubiona 

doiMf(«ea).is  not  a  pleasant  object. 

Ita  web  ia  nntidy,   and  iu  own 

appearance  diagnsting,  bnt  it  intm- 

te  everywhere.     It   "  layeth  hold 

with  its  hands,  and   is  in  kings' 

palaces." 

Among  remarkable  apiders  the 

Hygales  or   Birdapidera   hold  the 

first  place.       Between   thirty   and 

fort;  kinds  of  them  are  known. 

The  largeat  of  them  have  a  length 

of  body   of  two  inches  and  a  half, 

and,  when   their  lega   are   aprcad, 

meaanre  eight  innhea  from  claw  to 

daw.      MygaU  faadaia  of  Ceylon, 

ilygaUmaeulata  of  Soath  America 

and    Mygait  BUmdii  at  the  West 

Indies  are  among  the  gianta.  (Fig. 

$7.  Uygale  Hentzii  of  Texaa). 

Some    of     the    Uygale  a     are 

known    as     "  Trap-door    Spiders " 

They  form  tonnela  in  the  earth 
ereral  inchea  deep,  and  beantifolly  *"'"■  '•^-  „       , 

The  walls  are  hard  and  brown,  bat  are  lined   with  white  ai  k,  stiiTen.d  and 

*  Kitby  >ad  Spmea'i  Entumolt^^,  IstMr  XXIII. 
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smoothed  with  a  natural  cement.     The  doom  of  these  habitations  are  wonderf allj  fitted 
and  hinged,  and  dose  with  their  own  weight. 

Of  the  Wolf  or  Hunting  Spiders  the  "  Tarantula,"  Lyeoaa  fdrarUula  apuUm^  is  a 
famous  example.  It  abounds  in  the  neighbourhood  of  Taranto  (the  ancienc  Tarentum) 
and  Naples.  In  colour  it  is  grey,  and  it  has  six  angular  black  patches  on  the  back  of  its 
abdomen.  It  is  not  a  very  large  spider,  being  only  a  little  over  an  inch  in  length.  It 
hides  in  holes  in  the  ground  and  under  stones ;  and  the  bare-footed  Italians  are  sometimes 
bitten  by  it.  When  a  case  of  this  sort  occurs,  the  Jiddler — not  the  doctor — is  sent  for ;  and 
the  patient  is  kept  dancing  until  utterly  exhausted.  After  a  brief  rest  he  is  aroused  for 
anoUier  dance.  And  the  exercise  is  renewed  at  intervals  until  the  spider  yirus  is  supposed 
to  have  been  ettminated. 

There  are  some  long-legged  creatures  that  are  commonly  known  as  "  Daddy  Longlrgs  " 
or  "  Harvest  Spiders."  They  are  not  true  spiders — they  belong  to  the  Phalangiidse. 
They  have  two  eyes,  one  on  each  side  of  a  sort  of  turret  on  the  head.  Their  bodies  are 
small  and  oval,  and  their  eight  legs  are  disproportionately  long.  They  are  useful  creatures, 
feeding  upon  plant  lice  and  other  insects,  and,  as  far  as  I  know,  are  quite  harmless. 
Our  commonest  species  AreFhcUangium  cinereum,the  ash-grey  harvest  spider  and  Liobunum 
friltatum,  the  striped  harvest  spider.  Their  eggs  are  laid  in  the  ground,  ard  the  young 
come  forth  in  the  spring. 

The  naturalist  who  would  collect  spiders  should  carry  a  wide-mouthed  bottle  contain- 
ing "  whisky  blanc"  Into  this  he  should  drop  the  specimens  as  he  finds  them.  He  could 
afterwards  place  them  separately  in  the  same  liquor,  and  in  bottles  of  suitable  size  and 
form.  The  name  of  each  specimen  identified  should  be  pasted  on  the  bottom  of  the  bottle. 
For  classification  the  specimens  might  be  placed  in  small  racks — each  family  in  a  separate 
rack,  and  each  genus  in  a  separate  row. 


NOTES  ON  INSECTS  OF  THE  YEAR— DIVISION  I.,  OTTAWA  DISTRICT. 

By  W.  Hague  Harrington,  F.R.S.C.,  Ottawa. 

My  time  was  unfortunately  so  fully  occupied  during  the  season  of  insect  depreda- 
tions that  my  oDservations  were  very  limited,  and  in  consequence  my  notes  are  few  and 
brief. 

Grains  and  Grasses. — I  did  not  hear  of  any  insect  attacks  on  wheat ;  neither  was 
the  Grain  Aphis  (Siphonophora  avence)  observed.  The  grasshoppers  also  were  much  less 
numerous  than  during  the  past  year  or  two,  possibly  due  to  the  unusual  continuance  of 
wet  weather  in  midsummer.  There  was  some  Silver-top  in  old  hay  fields,  caused 
probably  by  Thrips  poaphagus^  although  Prof.  Osborne  has  suggested  that  a  large  pro- 
portion of  the  injury  known  as  Silver-top  is  due  to  the  attacks  of  certain  minute  bugs. 

Roots  and  Vegetables. — Cutworms  continue  to  be  troublesome,  the  commonest 
species  being  the  Red-backed  Cutworm  (Carneades  ochrogaster  Gn.)  The  ravages  of 
these  very  destructive  grubs  could  be  greatly  lessened  by  a  careful  use  of  the  traps  men- 
tioned last  year  and  which  are  strongly  recommended  by  Dr.  Fletcher  in  his  Valuable 
reports.  Such  traps  are  formed  by  dipping  bundles  of  weeds,  grass  or  clover  in  a  strong 
mixture  of  Paris- green  and  water,  or  by  slightly  damping  bran  and  mixing  thoroughly 
with  it  a  little  of  the  poisonous  powder.  Turnips  did  not  appear  to  suffer  much  from 
the  Striped  Flea-beetle  (Phyllotreta  striolata)  usually  so  destructive,  nor  from  aphides, 
but  towards  the  end  of  August  they  were  pretty  severely  attacked  by  the  White  Cabbage 
Butterfly  {Pieris  rapee)  and  by  the  diamond  backed  moth  {Plulella  emei/erarum).  Onion, 
Cabbage  and  Radish  maggots  (Phorbia)  were  not  quite  as  bad  as  last  year,  but  still 
inflicted  considerable  Ioifs.  The  White  Cabbage  Butterfly  aleo  considerably  infested 
cabbages. 

PsAS  AND  Clover. — A  few  peas  have  been  found  injured  by  the  Pea  Weev 
^ /frucAus pfsi)  but  the  insect  is  very  rare  in  this  district  which  is  outside  its  uaaal  limits 
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A  new  pest  hu  been  obMired  nptm  Sweetpeu  in  gudena,  viz,  the  Pea  Aphia  {Jfeeianf 
phora  deatruetor)  vhioh  ma  vwcy  bwl  on  some  hedgea  of  aweetpeM  Ute  in  the  BeaaoB. 
Owing  to  the  wet  aeaaon  in  Jul;  injory  bj  red  apider  wu  only  complained  of  in  »  few 
plaoeg.  Some  danutge  waa  done  hj  the  Green  Olover  Weevil  (Phytonomtu  n*griroalri$) . 
%  aerioni  attack  having  been  notit^  in  the  experimental  plota 
at  the  Oentral  Experimental  Farm.  The  Black  Army  worm 
[Noehia  /«nntca)  attacked  both  peas  and  clover,  and  waa  also 
tronblesome  in  gardens. 

Fbdit. — The  Currant  Aphis  (Sfyzui  rifru)  waa  rather 
abnndant,  bat  was  largely  destroyed  by  the  larvte  of  rariona 
lady-birds  {CoeemeUidae)—^he  Cnrrant  Sawfly  (NeTmUiig 
ribeaii)  alao  continnes  to  greatly  defoliate  currant  and  gooee- 
beny  bnahes  whenever  prompt  measures  are  not  taken  to  deatroy 
the  broods.  The  last  brood  of  the  Cherry  Slos;  {Sriocampa 
eerati)  waa  very  abnndant  apon  both  pinma  and  becries.  Ilie 
Oyater-ahell  Bark-Ionse  {MyrttUupiH  ponwrum)  haa  been  bad 
in  neglected  orchards,  bat  such  places  are  naturally  breeding 
gronnda  for  many  pesta.  Fig.  58.  DenoeatH  Urdariiu. 

FoRKBT   Shade    Trkbs. — The    Tent    Caterpillara    (Clisio-     migaifial'gnAaj',c,bMa»i 
eat>y>a)  were  again   enormously    destructive,  and  large   areas 
were     completely     stripped,     and     the     woods     were     rendered    very    unaiithtly    and 


F:<:.  r>9.    Cnrydalu  eoniatiia :  a..  Ima  :  b.,  pupa  ;  r.,  mal« ;  i>.,  head  and  jaws  of  lemala. 

nninviting   by  the  quantities   of    webn   and    larvie.      Parasites,    however,   seem    to  he 
He  reuiBg,    and   many    caterpillara    also  died    from   a   fungous   or   bat^ierial  i" 


96  THE  REPORT  OV  THE  [1S> 


The  moths  seemed  less  abundant  around  the  electric  lights,  but  in  the  woods  there  are  now 
to  be  found  many  fresh  egg-masses,  so  that  the  plague  promises  to  continue  next  spring. 
The  Tellow-necked  Caterpillar  (Datana  minisira)  did  some  damage  to  birohes  and  was 
occasionally  seen  on  elms.  VanesM  antiopa,  which  is  frequently  a  serious  pest  on  our 
ornamental  elms,  seemed  this  year  to  confine  itself  to  the  willows.  Elms,  however^ 
suffered  very  much  from  the  attacks  of  plant  lice,  which  were  so  numerous  that  the  trees 
dripped  moisture  to  such  an  extent  that  the  sidewalks  beneath  them  were  kept  quite 
wet  for  veversJ  weeks.  The  White  Cedar  Lecanium  (Lecanium  Fletcheri)  was  abundant 
upon  some  Arbor-vitae  trees,  but  was  severely  attacked  by  the  parasites  which  Dr. 
Howard  bred  from  specimens  which  were  sent  to  him  some  years  ago  from  the  Experi- 
mental Farm.  NemcUus  Erchsoniif  the  Larch  Saw  fly,  seemed  to  be  more  abundant  there 
last  year,  although  by  no  means  in  such  numbers  as  it  was  several  years  ago,  when  its 
ravages  resulted  in  the  destruction  of  the  greater  part  of  our  larches.  The  Spruce 
Kerme^  {K,  abietia)  has  become  more  abundant  and  does  serious  damage,  but  the 
Spruce  Sawfly  (Lophyrus  ahietiB)  seemed  less  numerous.  Canker  Worms  were  little  in 
evidence. 

MiSGRLLANEOUS. — There  was  a  remarkable  abundance  everywhere  of  Dermeste^ 
lardarius  (Fig  58)  and  some  houses  were  so  infested  that  the  beetles  were  a  veritable 
plague  After  the  July  rains  mosquitoes  made  their  appearance  all  through  the  dty 
in  great  numbers  and  were  especially  troublesome  in  the  sections  where  lawns  and  gar- 
dens are  moft  numerous.  Many  of  the  residents  on  such  streets  kept  smudges  burning 
JBvery  evening  during  the  period  of  the  abundance  of  these  irritating  flies.  Kissing-buga 
of  various  orders  were  brought  in  for  identification,  generally  on  the  principle  that  the 
bigger  the  insect  the  more  likely  it  was  to  be  dangerous ;  the  favorite  competitor  seem- 
ing to  be  the  male  of  CorydaUi  eomtUus,  (Fig.  59). 


NOTES  ON  THE  SEASON  OF  1899,  DIVISION  NO.  2. 

By  J.  D.  Evans,  Tremton,  Ont. 

■  Owing  to  pressure  of  duties  the  writer's  opportunities  during  the  past  season  for 
observing  the  presence  of  destructive  insects  were  extremely  limited. 

One  insect  {filiaiocampa  aylvaiica)  was,  however,  so  numerous  and  destructive  to 
the  foliage  of  forest  trees  that  the  most  unobservant  person  could  hardly  avoid  noticing 
the  destruction  going  on.  From  Trenton  northerly  to  Bannockbum,  a  distance  of  about 
46  miles,  but  more  especially  from  Ohisholm's  Rapids  northerly  to  the  same  point  some 
33  miles,  the  depredations  were  most  severe.  In  many  places  the  trees  were  nearly  de- 
foliated, but  in  some  sections,  blocks  of  woods  were  left  without  a  vestige  of  a  leaf.  This 
caterpillar  did  not  confine  itself  to  forest  trees,  for  orchards  in  the  vicinity,  although 
separated  by  many  rods  of  cultivated  land,  were  badly  attacked,  and  one  case  can  be 
recalled  in  the  Township  of  Rawdon  where  an  orchard  consisting  of  from  100  to  200  trees 
was  completely  defoliated.  ^ 

The  caterpillars  were  in  such  immense  numbers  that  on  the  Ist  day  of  June,  on  the 
railway  track,  at  a  point  about  two  miles  north  of  Marmora  station,  the  psssenger  train 
became  stalled,  and  it  was  necessary  to  sweep  the  rails  and  use  sand  to  enable  the  train 
to  proceed.     Three-quarters  of  an  hour  was  consumed  in  making  300  yards. 

The  defoliated  treep,  releaved  later  in  the  season  with  diminutive  leaves,  in  many 
cases  however  with  large  trees  only  the  lower  limbs  showed  sigcs  of  life.  In  sections 
where  the  insects  had  been  prevalent  in  former  years  it  was  noticed  that  the  tops  of  large 
trees  were  generally  dead. 

The  Tent  Oaterpillars  ((7.  Americana)  were  prevalent  in  neglected  orchards;  they 
were  also  observed  to  attack  the  mountain  ash,  their  nests  being  seen  on  the  trees. 
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NOTES  ON  INSEOTS  OF  THE  YEAR— DIVISIOIT  No.  3,  TORONTO  OISTRIOT. 

Bt  Abthue  Oibsom,  Auistant  Entomologist,  Okmtiul  Expskinbhtal 
Farm,  Ottawa. 

Toronto  uid  iti  vioinity  hkve  not,  ao  iax  aal  hftve  been  able  to  learn,  anffered  verj 
Mrioul;  from  the  attacks  at  injarions  ineeotB  dnring  the  put  year. 

The  Tnnock  Moth  (Orffj/ia  Imteoatigma)  canaed  some  damage  to  shade  treee,  mostly 
horve  cheatnnt,  along  many  of  the  streets  in  Toronto  during  the  past  summer,  bnt  was  not 
BCftrly  so  abandant  as  in  the  previous  few  years.  '  One  locality  especially,  however, 
raflered  serionsly,  namely,  the  St,  James'a  Cathedral  property.  "Die  bone  chestnat  tree* 
•itnind  the  Oathedral  were  attacked  and  the  foliage  entirely  destroyed  in  some  casea  In 
1896,  the  year  Toronto  waa  visited  to  sach  an  alaiming  extent  by  this  peat,  many  of 
theae  trees,  were  perfectly  stripped  of  leaves.  The  Toronto  civic  anthorities  ever  sinoe 
1896  have  been  painting  the  shade  tree  on  a  large  number  of  streets,  with  a  miztnn, 
iriiiob  I  think  is  called  "  Caterpillarine,"  bnt  this  apparently  has  not  been  mach  of  a 
Protection.  No  donbt  many  of  these  caterpillars  which  had  fallen  to  the  gronnd  were 
prerented  by  this  sticky  substance  from  climbing  up  the  trees,  bnt  of  coarse,  it  did  not 
uve  any  effect  on  the  great  majority  which  were  up  in  the  trees  and  which  were  doing 
the  damage.  I  think  if  the  civic  authorities  had  taken  this  matter  np  at  the  proper  time 
•ad  sprayed  the  trees  sufficiently,  before  the  caterpillars  got  too  large,  with  one  of  the 
standard  araenical  mixtures,  such  ss  Paris  green,  or  aisenate  of  tesd,  mnch  of  the  foliage 
would  have  been  saved,  and  the  pest  to  a  much  greater  extent  stamped  out.  Much  good 
work,  however,  was  done  by  the  destruction  of  large  numbers  of  egg  masses,  which  were 
odlleoted  from  the  trees  by  school  boys  and  others,  at  a  small  outlay  by  the  City  GounciL 
The  Tent  Caterpillan,  as  in  many  parts  of  Canada,  caused  considerable  damage  to 
forest  and  fruit  trees  in  the  vicinity  of  Toronto.  In  eatJy  spring  I  noticed  dozens  and 
dosens  of  "  tents  "  on  wild  cherry  trees  close  to  the  Humber  Kiver,  Many  of  the  fruit 
trees  in  neighboring  farms  were  alao  badly  infected. 

The  Onion  Maggot  (Phorbia  etparum)  Fig. 
60,  was  troublesome  in  certain  market  gardens, 
Mr.  Orew,  in  a  conversation,  mentioned  that  a 
friend  of  his  has  bad  good  success  in  fighting 
this  insect  by  the  use  of  alum  diluted  in  water 
and  sprinkled  along  the  rows  of  ocioos  with  an 
ordinary  watering  can.  All  of  these  root  mag- 
gots are  difficult  to  treat,  some  experimenters 
obtaining  results  with  certain  materials,  which 
4r[irr^  '^^  ^^  hands  of  others  appear  to  have  been  of 

, ,  little  value.     The  most  successful  experiments 

^.jifT-^  recorded  in  Canada,  mentioned  in  the  Report! 

•*nS*'"^'  of  the  Dominion  Entomologist,  have  been  with 

►-         '  carbolic  acid,  in  some  of  its  various  forms,  and 

Fift.  60.  white  hellebore.      Fall  details  of  these  experi 

nente  can  be  obtained  trota  his  reports. 

The  Red  Spider  (Tetranyc&us  Ulariua)  Fig.  61,  was  reported  as  doing  damage  to 
«weet  peas  on  the  property  of  Mr.  Edward  Lcadhy,  of  Robert  Street,  Toronto,  who 
Mated  that  this  insect  had  appeared  in  sufficient  numbers  during  the  past  summer  to 
injore  bis  crop  of  sweet  peaa.  These  little  creatures  although  commonly  catUd  Red 
Spiders  are  not  real  spiders,  and  are  difficult  to  treat  when  they  become  once  efltablished. 
Am  soon  as  they  are  noticed,  if  the  plants  are  sprajed  with  kerosene  emulsion,  or 
vhale-oU  soap,  much  good  will  result.  Dusting  with  sulphur  is  also  very  useful.  Sweet 
peaa  in  Toronto  were  also  attacked  by  the  Destructive  Pea  Louse  (X'eelarophora  destructor) 
vhicfa  has  done  so  much  harm  this  year  in  Canada,  particularly  in  New  ijmnswick  and 
Ontarioi  Mr.  Leadley  writes  that  it  was  extremely  injurious  on  his  sweet  peas.  In 
other  plaoea  it  haa  not  only  attacked  this  favorite  flower  but  also  done  injury  to  field  peas. 
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In  Pftrkdkle,  Ti>Kmto,  manj  of  the  rendenta  oompUin  of  tbe  prsraienM  of  fleu  in 
their  bonsea  during  the  peat  ■nmmer.  About  the  first  week  in  September  theae  little 
peaU  were  extremely  abundant,  much  to  the  writor'B  r^ret,  ■■ 
he  spent  a  night  at  a  friend's  honw,  while  he  waa  visiting 
Toronto.  Theae  majr  have  been  introdnoed  into  the  hoDMi  at 
firat,  no  doubt,  through  the  agency  of  nme  pet  animal,  and  had 
probably  multiplied  daring  the  anmmei  abaenco  of  some  of  the 
reeidenta.  The  yonng  larvae  feed  upon  animal  matter  in  dnat, 
and  being  very  slender  and  active,  penetrate  into  the  smalleat 
of  cracka  in  floors,  walls,  etc.,  and  where  dost  has  acmmnlated  ' 
will  breed  rapidly.  Thoroagh  olaanlinosB  therefore,  and  a  fa«- 
quent  use  of  loaldiug  water,  will  do  much  to  lemedy  the  oocor- 
rence  of  this  pest 

Another  inseot  which  has  oaased  some  anxiety  in  Toronto 

^  dnring  the  past  sssson  is  a  black  aphis  attacking  violets  {Sho- 

palotiphum  violas  n.  sp.  Perg.).     Mr.  J.  H.  Donlop,  tJie  wdl- 

known  florist,  hai  noticed  the  occarrenoe  of  this  pest  in  his 

green  houses  among   his  violet   beds.     On   the    IStli  Ootober, 

Pig.  61.  -Ited  ipider,  greatlj  when   in  Toronto,    I  visited  Mr.  Dnnlop's  houses  and   fonnd 

magnified.  this  aphii  very  abundant,  but  fortunately  it  has  not  done  much 

dama^  as  yet  in  this  oonntry.     Last  year  Mr.  Dnnlop's  violets  suffered  from  an  attack  of 

Smphylvi  GanaderuU,  the  Pansy  Sawfly,  but  this  year  he  has  not  been  troubled  with  this 

iosnct,    A  small  pyralid  moth  (^Phlifctaeniu  ferntgalia)  appeared  among  Mr.  Dnnlop's  rose 

buahea  the  past  year,  and  its  larvae  occurred  ia  sufficient  numbers  to  oause  some  damage  to 

the  foliage  of  theae  plants.     When  full  grown  the  larva  is  about  j  of  an  inch  in  length,  and 

is  a  semi'translnceat  green  with  a  dark  green  dorsal  stripe,  on  each  side  of  whuh  is  a 

sub-dorsal  white  band.     Those  which  were  found  by  the  writer,  when  in  Mr   Dnnlop^a 

honsed,  were  feeding  on  the  underside  of  the  lea^  which  bad  been  drawn  together  aome- 

wbat  by  means  of  a  alight  web,  the  injury  seemingly  being  chiefly  done  by  eatiug  the  Mft 

tisane  on  the  lower  aide  of  the  leaves. 


NOTES  ON  THE  SEASON  OF   1699. 
Bt  J.  Alstoh  Moppat,  Lohdom. 

From  various  oaaaes,  personal  observations  on  the  doings  of  insects  during  the  past 
■eaaon,  were  with  me  decidedly  limited  ;  so  I  was  dependent  in  large  measore  upon  the 
observations  of  others  for  my  knowledge  of  what  was  going  on  in  the  insect  world. 


The  Colorado  potato  beetle,  C.  deceTnlineata,  was  very  late  in  putting  in  an  i^^Msr- 
ance  ;  ao  much  ao  that  many  diought  that  the  severe  frosts  of  the  previona  winter  on  tiw 
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bftre  ground  had  finished  its  career,  bnt  later  on  Parii  Green  was  in  demand  all  the  same. 
The  imported  cabbage  batterfly,  Pieris  rafxe  was  to  be  seen  in  abundance,  especially 
daring  the  latter  part  of  the  season.  The  moth  of  the  climbing  cutworm,  fftidena  aretiea 
which  was  such  an  unwelcome  intruder  in  houses  in  the  season  of  1895,  was  again  in 
evidence,  but  in  moderate  numbers. 

The  superabundance  of  the  Milkweed  butterfly,  Anoaia  arehippus,  (Fig  62)  attracted 
general  attention,  even  amongst  those  who  are  not  in  the  habit  of  noticing  butterflies. 
It  appeared  early,  and  kept  increasing  in  numbers  until  about  the  end  of  August ;  whilst 
specimens  of  it  were  taken  as  lat^  as  the  middle  of  October.     One  of  our  members  who 

lives  in  the  country,  a  short  distance  from  the 
city,  told  me  that  he  was  out  in  a  field  one 
evening  when  he  saw  them  in  great  numbers 
hanging  to  the  heads  of  grain,  and  that  he  picked 
off  several  dozens  of  them  with  his  fingers. 
Another  of  our  members  informed  me  about  the 
end  of  AoguBt,  that  he  had  been  in  a  wood  to 
the  North-East  of  the  Oity  with  Lis  dog,  which 
started  them  up  by  the  hundreds  from  bushes 
where  they  had  settled  down  for  the  night ;  and 
he  thought  it  something  very  strange,  but  I  had 
no  difficulty  in  showing  him  from  books  that  it 
was  a  well-known  habit  of  theirs.  And  yet  this 
gathering  in  flocks  at  a  particular  place  to  pass 
the  night  together  like  birds,  long  before  their 
time  for  migrating  has  come,  is  ind^d  a  singu- 
FiK-  63.  lar  disposition  for  butterflies  to  display.     (Fig. 

63.)  During  daytime  they  care  nothing  whatever  for  each  other's  company,  but  fly  aim- 
lessly about  as  solitary  individuals,  as  if  they  were  in  a  meditative  mood.  When,  with 
night's  approach  they  begin  to  congregate  at  their  rendezvous,  then  they  cannot  get  close 
enough  to  each  other ;  but  will  crowd  themselves  in  where  there  is  no  room,  to  the  great 
inoonvenionce  of  those  already  there,  and  so  cause  much  commotion  in  the  flock  before 
they  finally  settle  down  for  their  night's  repose.  Anosid  Arehippiu  appears  to  be  an 
Entomological  Enigma. 

Reports  of  the  butterflies  appearing  in  vast  numbers  have  been  received  from  various 
localities,  and  newspapers  have  reported  swarms  of  them  as  filling  the  air,  but  no  intima- 
tion was  given  as  to  whence  they  came  or  whither  they  were  going ;  indeed,  the  observers 
probably  did  not  know  that  it  was  of  any  importance  as  to  where  they  were  going,  or  if 
they  were  going  anywhere  at  all  in  particular,  and  so  missed  an  opportunity  of  adding  to 
our  knowledge  in  this  matter. 

This  has  been  a  favorable  season  for  making  observations,  as  they  were  moving  in 
masses  that  could  be  easily  watched,  and  a  definite  idea  obtained  of  their  rate  of  travel 
and  the  direction  taken  by  them.  But  this  is  a  kind  of  work  that  a  central  bureau  of 
entomological  information  can  alone  accomplish  satisfactorily.  Notice  could  have  been 
sent  in  of  their  having  left  the  north,  and  warnings  issued  to  every  observer  to  be  on  the 
lookout  for  them  on  their  way  south,  and  thus  a  connected  account  obtained  of  their 
movements  from  start  to  finish. 

Mr.  Bird's  paper  in  the  Canadian  Entomologist,  vol.  30,  page  126,  giving  his  method 
of  securing  the  larva  and  pupa  of  a  variety  of  species  of  the  genus  Hydnecia  in  their  dif- 
ferent food  plants,  and  thus  obtaining  the  moths  in  a  perfectly  fresh  condition,  which  is  of 
such  advantage  for  the  correct  separation  of  the  species  in  this  genus,  created  much  in- 
terest amongst  collectors,  and  an  efibrt  was  made  here  to  follow  out  his  directions,  which 
resulted  in  a  good  measure  of  success.  Mr.  Bice  secured  in  large  numbers  H,  cataphracta, 
H.  niiela  and  its  variety  Nebriat,  from  Bardock,  Giant  Ragweed,  Elder  and  Wild  Par- 
snip. Mr.  Balkwill  collected  in  Burdock  principally,  from  which  was  obtained  a  fine 
series  of  Cataphraeta^  with  an  interesting  amount  of  variation  in  the  depth  of  coloring, 
and  in  the  coospiouousness  of  their  ornamentation,  which  was  gratifying  to  secare. 
ThvSt  although  the  hunts  produced  nothing  new,  they  gave  encouragement  to  tlk^  ^<v^^ 
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that  with  the  knowledge  acquired,  better  reeulta  may  follow  renewed  efforts  next  aeaaon. 
There  are  species  of  HydroBcia  taken  here  whose  food  plants  are  not  yet  known,  and  a 
knowledge  of  which  is  of  sufficient  importance  to  warrant  an  expenditure  of  time  and 
labor  in  an  effort  to  try  and  discover  them.  Bat,  as  Mr.  Bird  has  remarked,  more  spe- 
cies may  be  found  in  that  way  whose  presence  was  never  seen  or  suspected  in  that 
locality. 

During  the  past  five  or  six  years  the  ornamental  Birch  trees  of  this  city  have  been 
showing  signs  of  being  affected  by  some  disease  ;  indeed,  several  large  and  much  valued 
trees  have  died  outright  during  that  time.  The  preliminary  symptoms  are  a  weakening 
of  the  growth,  and  a  thinning  of  the  leaves  at  the  apex  of  the  tree,  which  gradually 
spreads  downwards  until  the  whole  tree  is  affected  and  gives  up  its  life.  I  have  thought 
that  it  might  result  from  the  work  of  borers,  and  I  have  taken  ClytarUhua  ruricola  and 
AffriluB  bilineatua  on  the  trees,  and  have  seen  many  holes  in  the  trees  out  of  which  such 
beetles  might  have  come, — with  Woodpeckers'  work  conspicuous  and  abundant.  And 
yet,  if  they  are  to  blame,  it  does  appear  strange  that  the  trees  should  be  affected  in  that 
particular  way ;  unless  the  borers  are  more  numerous  at  the  top  than  they  are  at  the  base 
of  the  tree. 

A  few  important  additions  have  been  made  during  the  past  season  to  the  Society's 
collection  of  native  lepidoptera  ;  amongst  them  are  the  following : 

Orthoiia  htlvck^  Grote.  A  species  which  I  have  had  the  impression  for  many  years 
should  be  classed  as  Canadian,  but  could  get  no  authentic  record  of  its  capture  in  Cuada, 
until  last  summer,  when  Mr.  H.  S.  Saunders  of  London  took  it  at  Ottawa,  and  presented 
a  specimen  to  the  Society. 

Agloma  cuprealis,  Hub.     Taken  at  light  by  Mr.  Bice. 

Hydrceeia  /ureata,  Smith.  This  was  a  capture  made  by  Mr.  C.  G.  Anderson  several 
years  ago.  I  regarded  it  as  a  badly  faded  specimen  of  some  common  form ;  but  when  seen 
by  Dr.  J.  B.  Smith,  he  informed  me  that  the  color  was  normal,  and  that  it  was  really  a 
very  good  species. 

Hydracia  stramentoia^  Guenee.  This  is  a  species  that  has  been  regarded  by  Canadian 
oollectors  for  the  past  thirty  years  as  belonging  to  our  fauna,  and  was  placed  in  oar  label 
list  as  SDch  ;  but  all  inquiries  on  my  part  failed  to  elicit  any  information  conoeming  it^ 
until  I  began  to  suspect  that  there  had  been  a  mistake  made  somewhere.  Recently, 
whilst  engaged  in  naming  some  material  for  Mr.  Dwight  Brainerd,  of  Montreal,  a  differ- 
ence of  opinion  arose  between  us  about  the  correct  name  of  a  HydroBcia,  which  was  settled 
by  Dr.  J.  B.  Smith  in  his  favor.  Then  Mr.  Brainerd  sent  me  a  second  specimen  of  the 
disputed  form,  and  with  it  another  Bydroscia,  which  he  said  he  took  at  Montreal  in  num- 
bers every  season,  and  which  was  known  to  them  as  StrcunentoMO,  And  there,  sure 
enough,  was  the  long  lost  and  much  desired  species,  which  had  been  kept  out  of  sight, 
and  trom  public  knowledge  through  all  these  many  years.  This  I  regarded  as  the  prise 
of  the  season. 


NOTES  ON  THE  SEASON  OF  1899. 

Bt  Rbv.  C.  J.  S.  Brthunr,  London,  Ont. 

The  writer's  opportunities  of  collecting  and  observing  insects  have  been  very  limited 
this  year  owing  to  his  removal  from  Port  Hope  to  London  in  the  middle  of  the  summer. 
No  one,  however,  could  fail  to  observe  the  enormous  abundance  of  Tent  Caterpillars 
fClinocampa)  and  the  amount  of  damage  inflicted  by  them  on  the  foliage  of  fruit  and  forest 
trees.  From  every  part  of  the  Province  they  were  reported  to  be  similarly  abundant, 
though  in  many  places  much  more  destructive  than  in  others.  In  the  neighbourhood  of 
Port  Hope  the  "  Forest "  species  (0.  disstria)  was  not  particularly  noticeable  and  did  not 
cause  any  injury  worth  mentioning ;  but  the  "Apple  tree  "  species  (C.  Amarieana)  was 
vmiy^bandAnt  and  destructive  to  foliage  of  fruit  trees  in  gardens  and  orobardSi  eqwcially 
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where  no  attempt  was  made  to  get  rid  of  them..  In  the  winter  the  egg-braoeleta  may  be 
oat  off  and  destroyed,  and  in  early  spring  the  tenta,  or  webe,  can  easily  be  seen  in  the 
larks  of  small  branches  when  the  tender  leaves  are  expanding  and  can  be  removed  withovt 
much  difficulty.  By  adopting  these  means,  the  writer  cleared  his  garden  almost  completely, 
a  lew  stray  caterpillars  only  escaping  destraction. 

The  only  other  general  oatbreak  of  the  year  was  that  of  various  species  of  Aphides 
(plant  lice),  which  have  been  swarming  in  myriads  for  several  seasons  now  and  attacking 
a  large  number  of  cultivated  plants,  ^e  long  continued  drouth  in  the  summer,  combined 
with  some  very  hot  weather,  reduced  their  number  considerably  and  caused  them  to  be 
much  less  troublesome  in  the  autumn.  During  the  two  preceding  seasons  in  October  and 
November  the  air  on  sunny  days  was  filled  with  infinite  numbers  of  the  winged  specimens 
to  the  great  annoyance  of  everyone  out  of  doors,  but  this  year,  though  numerous  enough, 
they  did  not  cause  the  same  amount  of  discomfort  and  we  may  infer  that  they  are  not 
lik^y  to  be  so  abundant  and  destructive  next  year. 

Every  gardener  and  fruit  grower|haB  some  insect  or  other  to  complain  of  ;  our  famil 
far  enemies  are  always  at  work,  cut-worms,  caterpillars,  potato-beetles,  codling  worms, 
grasshoppers,  curculios,  slugs,  sawflies,  flea-beetles,  and  hosts  besides,  but  there  has  been 
no  one  kind  in  more  than  ordinary  abundance  or  requiring  more  vigilant  measures  for 
prevention  than  usual. 

Among  other  insects — those  that  do  no  injury  to  cultivated  plants — may  be  mentioned 
the  handsome  Archippus  butterfly.  Last  year  it  was  unusually  scarce,  but  this  year  it 
swarmed  all  over  the  country,  in  cities  and  towns  as  well  as  in  the  rural  districts.  Even 
the  most  indifferent  could  not  fail  to  be  struck  with  the  great  numbers  of  these  beautiful 
creatures  which  float  so  majestically  in  the  summer  air.  Their  curious  practice  of  assem- 
bling in  large  numbers  in  the  evening  and  roosting  together  was  noticed  by  many  ob- 
servers. Night  after  night  the  writer  observed  them  flying  singly  in  rapid  succession  up 
the  hill  on  which  his  gaiden  stood,  and,  after  a  little  soaring  about,  gathering  together 
on  the  dead  branches  of  some  trees  close  to  the  house.  Here  they  would  huddle  together 
in  great  numbers  till  the  bough  looked  as  if  clothed  with  brown  leaves  of  a  triangular 
shape.  If  disturbed  they  would  flutter  about  for  a  few  minutes  and  then  settle  down 
again  on  the  same  or  a  neighboring  twig.  The  late  arrivals  usually  caused  much  commo- 
tion by  trying  to  force  their  way  in  where  there  was  no  room  for  them.  This  singular 
proceeding  lasted  for  many  nights  and  was  watched  with  great  interest  When  darkness 
came  on  they  could  easily  be  picked  off  with  one's  fingers  without  causing  any  alarm 
amongst  those  close  by.  In  the  early  morning  they  were  all  off*  again  on  their  individual 
duties  or  pleasures,  and  showed  no  desire  for  the  companionship  of  others  till  the  fading 
light  of  day  caused  them  to  look  for  a  sleeping-place.  The  phenomenon  is  a  singular 
one  and  not  easily  to  be  explained. 

Another  handsome  butterfly,  PapUio  Marcelhia,  was  seen  again  at  Fort  Hope  this 
sammer.  As  this  makes  the  fourth  year  of  its  appearance  in  the  same  locality,  we  may 
infer  that  it  has  succeeded  in  making  a  permanent  residence  there,  though  in  very 
limited  numbers  at  present. 

In  August  last,  the  Editor  of  the  "  Mattaioa  Tribune  "  sent  to  the  writer  for  identi- 
fication, a  caterpillar,  which  changed  to  a  chrysalis  before  it  arrived  at  its  destination. 
It  proved  to  be  the  Tiger  Swallowtail'(/'apt^to  Turnus),  About  the  middle  of  November, 
there  emerged  from  the  chrysalis,  which  had  been  kept  in  a  warm  room,  instead  of  the 
expected  butterfly,  a  large  ichneumon  fly,  Tragus  fulvipes,  Oreason.  This  is  rather  a 
rare  speci«u,  our  common  para<4ite  of  the  Papilios  being  Trogus  exesoAus,  BruUe,  and  is 
reported  from  the  Province  of  Qaebec,  Maine  and  New  Hampshire.  It  is  almost  entirely 
black  with  smoky  wings,  the  lip,  knees,  tibia  and  tarsi  being  yellow. 

The  locust  trees  in  and  about  Port  Hope  have  been  for  some  years  severely  attacked 
by  the  grubs  of  the  well-known  boring  beetle,  CyUene  robinios,  and  a  large  proportion  of 
the  smaller  trees  have  been  killed  by  them.  In  the  case  of  older  trees,  branches  and  limbs 
are  so  much  perforated  that  they  break  off  when  violent  sborma  occur,  but  the  tree 
itself  does  not  usually  succumb.  Another  enemy  is  now,  however,  fit  work  boring 
into  the  solid  wood,  and  it  is  not  likely  that  even  the  largest  trees  will  long  be  able 
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to  withstand  these  combined  attacks;  this  is  oaUed  the  looost  tree  carpenter-moth 
(PrionoxyaUiB  robinicB  Peck).  The  larva,  when  fall  grown,  is  between  two  and  three 
inches  in  length  and  nearly  half  an  inch  in  diameter;  its  borings  throngh  the  solid 
wood  are  consequently  very  large  and  cause  much  injury  to  the  trees.  Fortunately 
the  timber  is  of  no  commercial  value,  the  trees  being  grown  for  shade  or  ornamental 
purposes,  and  being  attractive  chiefly  from  the  fragrance  of  the  blossoms  and  the  ease 
and  rapidity  with  which  they  can  be  grown.  The  moths  of  this  species  are  very 
singular  in  appearance ;  the  females  are  of  a  grey  colour,  similiar  to  the  bark  of  a 
loeusttree,  the  fore  wings  being  closely  covered  with  a  net  work  of  black  lines  and 
having  also  some  irregular  black  spots  ;  the  hind  wings  are  of  a  uniform  dusky 
color  ;  the  wings  expand  about  three  inches.  The  male  moths  are  much  smaHer,  expand- 
ing only  about  two  inches,  darker  in  colour  and  distinguished  by  a  large  bright  yel- 
low patsh  on  the  hind  wings.  They  are  so  unlike  the  other  sex  that  they  might  easily  be 
taken  for  a  different  species.  The  females  come  into  houses  attracted  by  light  in  JunOi 
but  the  males  are  rarely  seen. 

The  squash  bug  {An<ua  triatia)  fig.  23  has  been  very  abundant  this  year  on  the 
squash  plants,  great  colonies  of  larvae  in  all  stages  of  growth  being  found ;  these  are 
of  an  ashen  grey  colour  with  pink  antennae.  When  they  have  reached  this  stage  in 
their  career,  it  is  not  easy  to  find  a  remedy ;  in  the  case  of  a  few  plants  in  a  garden 
hand  picking  may  be  resorted  to,  that  is  they  can  be  brushed  oflf  into  a  shallow  tin 
dish  and  then  destroyed.  But  where  they  are  grown  on  a  large  scale  for  marketing, 
kerosene  emulsion  might  be  applied  but  would  involve  a  good  deal  of  trouble  as  the  bugs 
are  concealed  and  somewhat  protected  by  the  leaves  towards  the  base  of  the  plant. 
As  the  insect  passes  the  winter  in  the  full  grown  state,  many  may  be  destroyed  in  the 
autumn  when  they  are  wandering  about  in  search  of  shelter ;  and  in  the  early  summer, 
when  the}r  come  out  to  lay  their  eggs,  they  may  be  trapped  by  placing  chips  or  small 
pieces  of  board  close  to  the  young  plants ;  under  these  they  will  hide  in  the  day  time,  and 
may  then  be  readily  captured  and  destroyed. 

An  interesting  capture  in  London  was  made  by  Mr.  Short,  one  of  the  city  poatmen. 
On  September  26th,  when  going  his  rounds  he  found  a  perfect  specimen  of  the  large  and 
handsome  sphinx  moth,  PIdegethorUiua  cingtdcUua,  which  is  distinguished  by  the  series  of 
rose-red  spots  on  each  side  of  its  abdomen. 


NOTES  ON  THE  SEASON  OF  1899. 

Bt  Rbv.  T.  W.  Ftlbs,  Levis,  Qubbbc. 

The  season  of  1899  was,  at  Quebec,  a  strangely  variable  one.  The  thermometer 
under  my  verandah  recorded  93^  in  the  shade  on  July  25th,  and  43^  in  the  shade  on 
October  2nd — a  difference  of  50**.     On  the  latter  date  there  was  a  slight  flurry  of  snow. 

The  weather  was  dry  when  rain  was  needed,  and  wet  when  fine  weather  would  have 
been  welcome.  So  dry  was  it,  for  a  time,  that  the  leaves  of  some  exposed  trees  withered 
and  fell  untimely,  without  having  taken  the  autumn  tints.  For  the  same  reason  the 
potatoes  on  the  high  land  have  been  found  to  be  small  and  few  to  the  hilL 

■  r 

Jnskct  Pksts. 

Early  in  the  season  the  tent- weaving  caterpillars  of  Clisiocampa  Americana  Harris  and 
C.  du8tria,  Hbn.  were  exceedingly  numerous  and  troublesome.  On  the  railway,  in  parts  of 
the  eastern  townahips,  their  crushed  multitudes  are  said  to  have  made  the  rails  dippery, 
and  retarded  the  progress  of  the  trains. 

On  the  Island  of  Orleans,  early  in  June,  the  larva;  of  Hybernia  UUartOf  HarrisL 
defoliated  many  young  trees.     (Fig.  64.) 
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BUTTERFLIKS. 

In  Jnne  PapUio  TWntw  Linn,  uad  Danait  Arehipptu,  Fab.,  were  omuaally  ftbun- 
dukt.  On  the  26th  of  the 
month  I  foand  Arohippna 
Uttk  in  the  lecond  «nd  thin) 
Btagei.  At  the  Bune  time 
the  (emsle  bntterfltes  were 
horemg  aboot  the  milk- 
mad  in  nombeia,  lajing 
thair  eggi  one  here  and  one 
there  on  the  plant.  The 
mora  advanced  larrte  were 
full  fed  on  the  4tb  of  Jol;, 
and  nupended  themaalrea 
ibr  the  pupal  ohange.  A 
daj  later  they  oaat  the  lait 
caterpiUaF  akin,  working  it 
npwarda  iQI  it  reached  the 
oremiBter,  when  a  raccesaion 
of  eonvalsiTe  twiati  dislodg- 
ed it,  and  it  fell  to  the 
ground.  Tile  abdominal  seg- 
manta  were  then  drawn  up 
and  ihaped  into  the  rounded 
anmmit  of  the  ver;  beantifnl 
papa.  The  pnpa  changed 
bma  graen  to  a  rich  mahog- 
anT  brown   in  the  night  of  ] 

Jni;  16th-17th,  and  the  per- 
fect inwote  appeared  in  the  afternoon  of  the  17th.     Bntteifliec  of  this  apeoiea  were  on 
the  wing  throaghoat  the  month  of  Angnet 

In  Jut;  Chryiophanu*  «piseantht,  Bd.,  and  Leo.,  was  nnoaoall;  abundant  at  the 
Oomin  Swamp. 

In  Angoit  larvn  of  Grapta  int«rrog<UionU,  Fab.,  were  fonnd  feeding  upon  hopa 
which  riiaded  the  verandah  of  the  oonntry  reddenoe  of  the  Hon.  Richird  Turner,  on  the 
T«l*T^H  of  Orleans. 

In  this  month  I  saw  Pamphila  Manitoba,  Sand,  on  the  Heighta  of  Lefis,  bnt  not  in 
nsmbara. 

Saw-flibb. 

In  the  Society's  Annnal  Report  for|1897,  on  page  73, 1  gave  an  account  of  the 
MW-fly  larvn  that  fed  on  poplar,  and  a  description  at  the  perfect  insect.  Mr.  Ashmead 
has  siiioe  identified  this  for  me  as  Nematvg  iMUottrgum,  Norton. 

On  the  same  page  I  described  saw  fly  larvs  that  fed  on  Comus.  They  buried  them- 
selves in  October,  and  I  fonnd  some  of  the  larv;t!  quite  fresh  in  the  Spring,  bnt  they 
failed  to  pupate,  and  perished.  Last  fall  I  obtained  a  new  batch  of  the  larvn  and  placed 
in  the  cage  with  them  some  pieces  of  decayed  birch-wood.  On  the  15th  of  September, 
immediately  after  a  moult,  they  proceeded  to  tunnel  into  the  wood.  All  bad  disappeared 
before  the  24th  of  the  month.  It  waa  amndng  to  see  how  expedition  sly  and  neatly  the 
creatures  accomplished  their  taek.     Every  laiva  cleared  its  way  with  a  whiak  of  the  after 

Et  of  its  body,  which  scattered  the  /rate  in  a  regular  circle  of  about  the  diameter  of  a 
f  dollar.  The  finished  hibemacnlnm  was  a  clean  swept,  oval  chamber,  just  large 
snoagh  to  hold  the  larva  comfortably.  In  this  the  creature  remained  unchanged  till  the 
middte  of  June.  On  the  20th  of  June  I  saw  the  akin  of  one  specimfn  burst  at  the  head 
and  raveal  the  pupa.  The  insect  in  the  pupal  stage  was  seven  and  a  half  lines  in  length, 
wazon  in  appearance.    The  head  was  distinct,  and  the  ryea  showed,throngh  the  akin  «& 
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reddish-brown  apota.  The  antennae  and  legs  were  frea  Imagot  of  the  speciea  appeared 
in  the  last  week  of  Jane  and  the  firat  week  of  Jn\j.  They  proved  to  be  Harptphorui 
ia/raaiuB^  Say. 

In  the  beginning  of  July,  in  examining  a  discolored  larva  of  the  speoiea,  I  made  a 
■mall  opening  in  the  head  and  suddenly  a  very  active  specimen  of  HemiuUs  mueronatim^ 
Prov.,  burst  forth.  Individuals  of  this  specie^  had  previously  shown  themselves  in  the 
cage. 

A  Parasite  of  Htlotoma  Pbotoralib,  Sat. 

In  the  beginning  of  the  season  I  obtained  a  specimen  of  Pimpla  inquuitor^  Say,  flwrn 
ft  pupa  of  Hylotoma  pectoralit,  Say. 

Dates  of  Appearance  of  Obrtain  Insects.. 

My  insect  breeding  cage  was  placed  out  of  doors,  and  was  buried  under  the  anew 
_  the  winter.     It  was  not  taken  in  till  the  spring  opened.     The  following  then  may 
ke  regarded  as  indicating  the  natural  times  of  appearance  of  the  species  mentioned. 

Papilio  TumuSf  Linn,  appeared  May  28th. 
Papilio  brevieaudetf  Saund,  appeared  May  23rd. 
SpJiinx  KalmicBt  A.  &  S.,  appeared  May  25th. 
Sphinx  Itucitioaot  Olem.,  appeared  May  27th. 
Pcumiaa  eoccaccUua^  A  k  S.,  appeared  May  27th. 
Edema  tdbifrons,  A  <fe  S.,  appeared  May  27th. 
Cerura  bor&aHs,  Boisd.  appeared  June  3rd. 
Cerura  acolopendrina^  Bdv.  appeared  June  6th. 

Sphinx  Luboitiosa,  Olem. 

On  the  27th  of  May  two  beautiful  specimens  of  this  moth  appeared  in  my  insect 
oaga  The  larva  of  the  species  feeds  on  topvlua  tremulaides.  It  is  long  in  proportion  to 
its  girth,  it  is  apple  green  in  colour  and  has  seven  side  lines.  Each  line  is  white  below 
and  mauve  darkening  to  purple  above.  The  last  line  is  extended  to  the  end  of  the  horn- 
which  is  green  and  rather  short.  On  the  body  are  numerous  minute  rings  with  white 
centres.  These  are  most  numerous  on  the  3rd,  and  4th,  .segments,  and  along  the  sides. 
The  head  is  green,  and  has  a  yellowish-white  line  down  either  side,  supported  by  a  dark 
purplish  line  outwardly.  The  cheeks  beyond  the  lines  are  spotted  with  white.  The  true 
legs  are  whitish  and  tipt  with  brown.  The  larvsc  were  full  fed  on  the  first  of  September, 
and  buried  themselves  in  the  soil. 

Intruders. 

Periplaneta  AustralasioR, 

In  the  beginning  of  June,  a  fine  specimen  of  the  Australian  Oock  roach  {Periplaneta 
AuairaUmct)  was  found  in  a  bunch  of  bananas  by  Oswald  Davie,  a  junior  member  of  the 
Quebec  branch  of  our  society. 

Tenebrioides  Mauritanicua  Linn. 

In  the  middle  of  April,  I  discovered  a  number  of  "  Cadelle  "  larva  in  some  Graham 
flour  obtained  from  a  store  in  Levis.     This  is  a  description  of  them  : 

Larva  7  lines  in  length,  greyish  white  in  color,  somewhat  ilat&ned  in  appearance, 
has  white  hairs  thinly  scattered  over  its  body.  The  abdominal  segments  are  larger  than 
the  thoracic.  The  head  is  brown  and  shining,  as  is  also  the  plate  on  the  second  segment. 
The  last  segment  has  a  peculiar  dark  brown  forked  termination.  The  legs  are  wide- 
spread, amber  in  colour.     When  near  pupation  the  larvas  managed  to  escape. 
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A  Bust  Scene. 

On  the  14th  of  Jane  I  found  a  thorn-tree  {GrattEgtis  ervs-gaUiy  L.)  in  fall  bloaaom. 
Growing  on  the  north- weak  slope  of  a  oliff,  it  was  later  in  flowering  than  other  trees  of  its 
sort.  I  was  sorprised  to  see  the  maltitade  of  insects  that  thronged  it.  In  the  few 
minates  that  I  stood  by,  I  noticed  many  specimens  of  the  nndermentioned  kinds : — 

BuTTBRFLiBS — Papilio  Tumua^  Linn ;  Lyeana  Couperi^  Grote. 

Beetles — Clytanthus  ruricola  ;  Anatis  IS-punctata^  Oliv.;  CyrtopJiorus  verruconui, 
OUt.;  L&piura  lineolOf  Say  ;  Donaeia  emarginatOf  Kirby. 

Two- WINGED  Flies — A  species  of  Chionomus;  Pangonia  tranquUla  0,  S.;  SkuUami^ 
9besa^  Loew ;  Milesia  esucentriea,  Harris :  Syrphus  xatUhoatomus,  Wied ;  Serieomyia 
miliians,  Walker,  SphoBropharia  Cylindrical  Say ;  Musca  CcBiar,  Linn^. 

Bees — Apis  meWfica^  Drury  ;  Andrena  nivalis,  Smith ;  Osmia  hucconia,  Q^y* 

Wasp —  Vespa  mcLculata^  Fab. 

Saw-flies — TeTiihredo  lineata^  Prov.;  Moyiophadnus  scelestns.  Or. 

Metzneria  Lappella,  Linn. 

In  the  beginning  of  September,  1898, 1  discovered,  in  the  heads  of  Burdock,  a  oarions 
larra,  of  which  the  following  is  a  description  : 

Head  bi-lobed,  brown ;  mouth  organs  large.  A  brown  plate,  marked  longitudinally  by 
ajwhite  line,  on  the  second  segment.  Body  rounded,  muoh  crinkled,  of '  a  fatty  appear* 
anoe,  having  a  few  white  hairs  along  the  sides.  Anal  segment  small  and  protruding.  The 
^gs  small  and  weak.  The  pro-legs  seemingly  atrophied  into  mere  pseudopodia.  Length 
of  larva  two  and  a  half  lines. 

On  the  approach  of  winter,  the  larva  having  eaten  out  a  convenient  hollow  in  the 
closely  packed  seeds,  cemented  its  surroundings  together,  and  then  lined  its  cell  with  a 
flocculent  white  cocoon.  In  this  it  remained  unchanged  till  the  beginning  of  June  when 
it  went  into  chrysalis. 

The  pupa  was  of  elegant  shape,  amber-coloured — the  head  psirts  darkening  into 
brown.  The  antennae  and  legs  were  traceable  through  the  skin.  The  length  of  the  papa 
was  three  lines.  The  moths  appeared  in  the  end  of  June  and  continued  till  August. 
They  mated  about  the  middle  of  July. 

The  dimensions  of  the  perfect  insects  were  as  follows  : 

Expanse  of  wings  (male)  5i  lines,  (female)  9  lines. 

Length  of  body  (male)  2^  lines,  (female)  4  lines. 

Length  of  antennse  (male)  2  lines,  (female)  3  lines. 

The  eyes  of  the  moth  were  large  and  prominent,  in  color  they  were  a  rich,  warm 
brown.  The  palpi  were  reflexed — the  second  joint  was  long  and  had  long  scales,  and  the 
terminal  joint  was  pointed.  The  antennie  were  filiform,  prettily  encircled  with  minute, 
short  bristles  at  the  joints.  The  proboscis  was  long  and  coiled  up,  watch-spring  fashion. 
The  body  terminated  with  a  tuft  like  a  paint  brush.  The  tibia  in  the  hindmost  pair  of 
legs  had  two  pairs  of  spurs — that  in  the  second  pair,  had  but  one  pair  of  spurs. 

The  fore-wings  were  of  a  pale  sienna  brown,  with  a  patch  of  darker  brown  extending 
along  the  costa  and  towards  the  inner  margin,  for  two-thirds  of  the  length  of  the  wing. 
There  were  three  or  four  lines  of  darker  scales  towards  the  hind  margin  and  following  its 
curve.  Some  of  the  specimens  had  the  three  dots  on  the  disk  spoken  of  by  Stainton 
{Man.  0/  Bh.  BiUL  and  Motha^  vol.  II,  p.  348.)  The  hind  wings  were  slate-coloured  and 
had  long  fringes  of  the  same  hue. 

The  eggs  of  the  moth  (obtained  by  pressure)  were  very  minute,  globular,  smooth  and 
white.  They  are  dropped  probably  into  the  flower  head  of  the  plant,  for  the  most  oare- 
fal  microscopical  examination  shewed  no  opening  made  by  a  larva  through  the  gloohidate 
involacre. 
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On  August  the  4th,  I  found  the  newly  hatched  larva  biting  into  the  side  of  one  of 
the  outer  seeds.  The  seeds  at  this  time  were  white  and  tender.  The  body  of  tha  larva 
was  white,  waxen,  and  semi-translucent. 

The  insects  were  identified  for  me  by  Lord  Walsingham  and  Mr.  J.  H.  Dorrant  To 
them  also  I  am  indebted  for  the  correction  of  the  generic  name  from  Parasia  to  Meizneria^ 
Zeller. 

It  may  well  be  asked,  How  was  this  European  insect  advanced  to  Oanada  f  This 
probably  is  the  correct  answer  :  At  Point  Levi  there  is  a  quarantine  station  for  cattle ; 
and  old  country  hay  and  straw  are  often  landed  with  the  cattle ;  and  burs  containing 
larva  of  the  species  have,  at  some  time,  been  landed  with  the  fodder.  The  Burdock  is 
plentiful  on  all  our  roads. 

Thr  "Kissing  Bug." 

One  of  the  strange  occurrences  that  marked  the  season  was  the  spread  of  the  ''news- 
paper scare"  of  the  so  called  "Kissing  Bug."  The  rumour  concerning  this  fabulous  insect 
took  its  rise  in  the  United  States,  and  was  echoed  by  our  Canadian  press.  All  over  the 
country  alarming  reports  were  published  till  the  women  were  afraid  to  open  their  bed- 
room windows  lest  the  bog  should  gain  admittance.  At  the  time  that  the  fever  was  at 
its  height,  an  employee  of  the  G.  T.  R.  company  residing  at  South  Quebec,  took  his  family 
for  a  trip  to  the  Island  of  Orleans.  The  day  was  hot  and  the  man  lay  down  in  the  shade 
for  a  nap.  While  he  slept  something  bit  him — probably  a  mosquito  or  a  cattle  fly.  In 
his  efforts  to  allay  the  irritation  occasioned  by  the  bite,  he  enlarged  the  wound.  A  day 
or  two  afterwards  his  arm  began  to  swell,  and  he  became  seriously  ilL  Herein  was  con- 
firmation of  the  kissing-bug  reports  !  The  part  of  the  story  that  was  not  generally  known 
was,  that  the  day  after  he  was  bitten  the  man  assisted  in  unloading  a  car  full  of  raw 
hides  for  the  tanners,  and  that  it  was  the  corrupting  animal  matter  from  the  hides  that 
had  poisoned  the  wound. 

About  this  time  I  came  upon  a  group  of  excited  people  at  a  street  comer  in  Quebec 
I  looked  over  the  shoulders  of  the  crowd  and  saw  a  negro  who  was  exhibiting  a  very  fine 
specimen  of  Sphinx  ChersU  as  the  veritable  bug.  "And  this,"  said  he,  drawing  out  its 
proboscis  with  a  tooth-pick,  '4s  the  instrument  that  it  kisses  with."  A  shudder  passed 
through  his  auditors  as  they  thought  of  the  deadly  effects  of  a  thrust  from  this  long  oscu- 
latory  weapon  into  the  soft  cheek  of  Sleeping  Beauty. 


INJURIOUS  INSECTS  IN  ONTARIO  DURING  1899. 

Bt  Db.  Jambs  Flbtohbr,  Dominion  Entomologist,  Ottawa. 

A  few  different  kinds  of  injurious  insects  have  attracted  more  than  usual  notice  during 
the  past  season  from  the  farmers  and  fruit-growers  of  the  province.  The  keen  interest 
which  has  been  taken  in  the  spread  of  the  San  Jose  Scale  has  been  at  least  enough  to 
satisfy  even  Entomologists,  who  have  been  for  three  years  begging  fruit  growers  to  believe 
that  the  San  Jose  Scale  Lb  not  as  was  claimed,  *'  only  an  ordinary  insect  like  the  Colorado 
potato  beetle  and  many  others."  Unfortunately  this  conviction  may  have  come  too  late, 
and  the  very  men  who  ought  to  have  been  seconding  the  wise  efforts  of  the  Government 
to  conquer  this  enemy  by  adopting  promptly  the  measures  recommended  which  would 
have  prevented  its  spreading,  are  now  claiming  that  the  infestation  is  so  widespread  that 
there  is  no  chance  of  eradicating  it  and  that  therefore  the  Government  must  stop  all 
extreme  measures.  This  matter  has  been  discussed  at  length  on  previous  pages  of  this 
report  so  that  it  is  unnecesssury  to  say  here  more  than  that  the  San  Jose  Scale  is  still  to  be 
considered  one  of  the  very  worst  enemies  that  the  fruit  grower  has  ever  had  to  fight 
against,  that  there  is  no  cheap  and  easy  method  of  controlling  it  and  that  fruit  growers 
should  make  every  effort  to  get  suspicious  scale  insects  found  on  their  'trees  identified, 
and  if  these  prove  to  be  the  San  tfose  Scale,  do  everything  in  their  power  to  destroy 
them  promptly. 
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Cbrsals. 

Grain  crops  throughout  the  province  have  not  been  injared  to  any  large  extent  by 
inflects.  The  Wheat  Jointworm,  which  hiit  year  did  some  damage,  has  not  ie-occarred» 
and  the  same  satisfactory  report  may  be  made  with  regard  to  the  outbreak  of  the  Wheat 
Midge,  which  appeared  last  year  along  the  shore  of  Lake  Ontario  in  the  Niagara  penin- 
sula. The  Hessian  f^ly,  that  old  time  enemy  of  the  wheat  grower,  was  rather  more  abun- 
dant than  usual  in  Western  Ontario,  and  letters  were  received  askiLg  as  to  the  best  way 
of  preventing  loss.  Wireworms  were  troublesome  in  several  places,  and  some  practical 
treatment  to  prevent  loss  by  these  insects  is  much  needed. 

The  Pea  Weevil  nas  done  much  harm  this  year.  Farmers  and  pea  growers  are  care- 
less about  getting  their  seed  fumigated,  and  there  are  many  complaints  th%t  this  serious 
pest  is  increasing.  Li  our  last  report,  at  page  78,  full  instructions  were  ^iven  as  to  the 
easiest  and  best  means  of  treating  seed  pease  to  destroy  the  weevils.  They  were  briefly^ 
(1)  fumigating  the  seed  with  bisulphide  of  carbon,  or  (2)  the  holding  over  of  seed  for  a  year. 

The  Destructive  Pea  Aphis  (Nectaropliora  destructor^  Jnsn.}. — By  far  the  most  serious 
attack  upon  field  and  garden  peas  during  the  past  summer  was  by  a  previouslv  undescribed 
species  of  plant-louse.  It  is  very  remarkable  that  a  species  should  suddenly  appear,  as 
this  one  did,  in  suificient  numbers  to  destroy  millions  of  dollars  worth  of  produce  in  a  few 
days,  and  that  it  should  have  been  previously  so  rare  as  to  have  entirely  escaped  detection 
and  description  by  Entomologists.  Such,  however,  was  the  case.  The  Destructive  Pea 
Aphis  occurred  in  vast  numbers  in  several  parts  of  Canada  and  the  United  States. 
Specimens  of  the  insect  and  reports  of  its  ravages  were  received  from  widely  separated 
places,  in  a  line  eztendiug  from  the  Maritime  Provinces  to  the  Lake  Erie  counties  of 
western  Ontario,  and  from  the  Great  Lakes  down  to  the  Southern  States.  The  species 
has  been  worked  up  and  described  by  Prof.  W.  G.  Johnson,  of  College  Park,  Md.,  and  an 
interesting  account  of  it  by  him  was  read  at  the  eleventh  annual  meeting  of  the  Associa- 
tion of  Economic  Entomologists  last  August  which  will  appear  in  the  report  of  that  meeting. 
Pro!  Johnson  said  "  the  growing  of  peas  in  Maryland  is  a  very  important  industry,  and 
reliable  conservative  authorities  place  the  loss  this  season  at  $3,000,000.  the  principal 
cause  being  the  Pea  Louse.  In  many  cases  the  destruction  was  complete,  varying  from 
mere  gai'den  patches  to  hundreds  of  acres."  The  States  in  which  most  injury  has  been 
recorded  are  Maryland,  Virginia,  North  Carolina,  Pennsylvania,  New  York,  New  Jersey 
and  Delaware. 

The  two  most  notable  occurrences  of  the  Pea  Aphis  in  Ontario  were  at  Freeman, 
reported  by  Mr.  G.  E.  Fisher  with  specimens,  and  at  Ottawa  where  the  insects  were 
found  in  large  numbera  from  August  until  the  end  of  October.  The  attacks  upon  field 
peas  at  Ottawa  were  unipportant,  but  the  sweet  peas  in  some  gardens  were  seriously 
injured.  For  field  peas  it  is  difficult  to  apply  a  remedy,  owing  to  the  way  in  which  this 
crop  covers  the  ground,  but  with  Sweet  peas,  spraying  with  tobacco  and  soap  wash  ( 1 0 
lbs.  of  native  tobacco  leaves  and  2  lbs  whale  oil  soap  in  40  gallons  of  water)  was  found 
very  effectiva  Many  predaceous  and  parasitic  insects  were  observed  at  work.  On  the 
Experimental  Farm  larvae  of  Syrphus  flies  and  Lace- winged  flies  were  common  and  beetles 
and  larvae  of  the  two  Lady- bird  beetles,  Coccinella  9-notata  Hbst  and  Hippodamia  convergens 
Guer,  were  extremely  abundant,  as  well  as  the  hymenopterous  parasite  Praon  r era ita phis, 
Fitch.  In  the  garden  of  Mr.  Oollingwood  Schrieber,  in  addition  to  the  above,  large  num- 
bers of  a  new  species  of  Aphidius'^  were  detected.  Unfortunately  both  the  Syrphus  flies 
8,  ribesii,  Fab.,  and  the  nine  spotted  Ladybirds  were  attacked  themselves  by  para 
sites  ;  but  nevertheless  they  red  need  very  matei^ially  the  occurrence  of  the  Pea  Aphis.  As 
well  as  the  above-named,  larvaj  of  a  minute  dipterous  parasite  (Diplosis  f)  and  a  fungous 
parasite  appeared  in  small  numbers  in  all  colonies  of  the  aphis  and  doubtless  played 
an  important  part  in  bringing  down  the  numbers.  The  undue  increase  of  the  various 
kinds  of  plant  lice  seems  to  be  particularly  affected  by  meteorological  conditions,  and,  ss 
in  the  past  there  is  no  record  of  serious  injury  to  the  pea  crop  by  these  insecvs,  there  is 
every  reason  to  hope  that  we  shall  net  have  anotbor  visitation  similar  to  that  of  189D  for 
some  years. 

*  Since  named  Aphidiuit  FUtehrri  by  Mr.  ABUmeAC. 
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Fodder  Crops. 

There  have  been  few  complainta  of  injory  to  fodder  crops  daring  the  past  seaaoii, 
*uae  OBiial  oocunence  of  *'  silveratop  "  on  grasses  in  old  meadows  was  doe  to  the  depredations 
of  small  leaf-hoppers.  Qrasshoppers  were  destructive  only  in  a  few  localities.  In  the 
Ottawa  district  a  considerable  quantity  of  the  common  rod  and  mammoth  clover  was 
injured  by  the  Smaller  Clover  weevil  (PhyUmomus  nigrvrostru.  Fab  )  just  before  flowering 
in  Jane,  but  there  was  no'recarrence  noticed  in  the  second  crop,  and  as  clover  is  not 
grown  for  seed  in  the  district,  the  injary  was  unimportant.  The  clover-seed  midge 
(Cecidomyia  leguminicola,  Lint.)  occurred  in  Western  Ontario ;  but  less  complaints  than 
usual  were  received. 

Root  Crops  and  Yegbtables. 

The  various  Root  Maggots,  always  so  destructive,  attacked  turnips,  onions  and  cab- 
bages, and,  although  a  certain  amount  of  success  was  obtained  from  the  use  of  carbolic  ap- 
plications and  the  Goff  tar-paper  disk,  nothing  new  of  value  was  elicited.  Dr.  W.  Gilpin, 
of  Brechin,  reports  some  successful  experiments  with  white-lead  applied  around  the  stems 
of  cabbages  at  the  time  of  setting  out.  A  series  of  experiments  with  a  diluted  application 
of  Jeye's  fluid,  watered  along  rows  of  onions  and  radishes  once  a  week  from  the  time  they 
appeiured  above  the  ground,  would  indicate  that  this  will  prove  a  useful  remedy.  Cab- 
bages and  cauliflowers  similarly  treated  were  also  much  benefited  by  this  application. 

The  Diamond-back  moth  {PltUella  cruei/erarum,  ZelL).  One  of  the  remarkable 
attacks  of  the  past  season,  which  was  widespread  throughout  the  Province,  was  by  the 
caterpillars  of  the  Diamond  back  motn,  and  occurred  upon  turnips,  rape,  and  cabbages  of 
all  kinds.  The  injary  became  noticeable  daring  August,  when  white  patches  appeared 
upon  the  leaves.  Fields  of  Swede  turnips  and  rape  were  seen  so  seriously  injured  near 
Stittsville  and  Ottawa  as  to  look  qaite  white  from  a  short  distance,  and  the  crops  were 
materially  reduced.  The  small  active  caterpillars  sw^armed  upon  the  leaves,  but  were 
found  to  be  attacked  by  the  usual  parasite  {Ltmneria  parva,  Pro  v.).  On  walking  through 
infested  fields  the  small  moths  flew  up  in  swarms.  Upon  the  Central  Experimental  Farm 
Brussels  sprouts  were  much  injured,  and  rendered  unfit  for  the  market  by  the  larv» 
eating  their  way  inside  the  nubs.  The  habits  of  the  caterpillar  render  the  successful 
application  of  remedies  difficult ;  for  the  most  part  they  work  beneath  the  leaves,  and  at 
the  slightest  disturbance  let  themselves  down  by  a  silken  thread.  Remedies  which  have 
been  used  successfully  are  dry  applications,  containing  Paris  green  and  pyrethrum,  or  a 
kerosene  emulsion  spray  ;  but  all  of  these  must  be  used  promptly  on  the  first  appearance 
of  the  enemy. 

Blister  beetles  (Mctcrobasis  unicolor,  Kirby)  did  some  damage  to  potatoes  in  the  north- 
western counties  ;  but  as  usual  their  attacks  were  of  short  duration,  and  where  spraying 
with  Paris  green  was  practised  promptly  little  harm  was  done.  The  closely  allied  Oil 
beetle  Jlieloe  Americanus  Leach  was  found  by  Mr.  J.  J.  Shell  injuring  potatoes  at  Ariel, 
Ont. 

The  Asparagus  beetles  (Crioceris  (uparagi^  Linn.)  and  0.  l^-punctcUus^  Linn.) 
appeared  for  the  first  time  in  Canada  during  the  past  summer.  The  two  species  were 
about  equally  abandant,  and  were  the  cause  of  loss  to  asparagus  growers  at  Queenston 
and  other  places  in  the  Niagara  peninsula.  These  two  beetles  have  been  spreading  slowly 
through  the  United  States  for  some  years.  The  common  Asparagus  beetle  was  first  noticed 
in  America  40  years  ago;  but  it  was  not  until  1881  that  the  12-8potted  asparagus  beetlts 
made  its  appearance,  when  it  was  found  at  Baltimore,  Md. 

The  two  species  are  very  unlike.  The  asparagus  beetle  is  a  narrow  black  beetle  about 
^  of  an  inch  in  length,  very  prettily  marked ;  the  head,  legs  and  antennas  are  black,  the 
thorax  red  and  the  wing  cases  are  black,  with  six  silvery  white  spots,  and  widely  bordered 
round  their  edges  with  orange  red.  The  marks  on  the  wing  covers  have  sometimes  the 
appearancs  of  a  black  cross,  for  which  reason  it  has  also  been  called  in  England,  the 
Chross-bearer.  The  12-Bpotted  asparagus  beetle  is  of  about  the  same  length  as  the  above ; 
but  slightly  wider,  and  has  the  whole  body  orange-red,  with  exception  of  the  antennae,  the 
feet,  the  knees  and  12  black  spots  on  the  wing  covers — 6  on  each.    As  a  role,  the  latter  is 
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len  abandant  than  the  former.    The  habits  of  the  two  species  are  very  similar ;  bat  differ  in 
some  very  important  partioalars.     Those  of  the  common  Asparagus  beetle  are  best  known. 
It  passes  the  winter  as  a  perfect  beetle,  and  appears  early  in  the  spring,  eating  into  the 
yonng  shoots  when  ready  for  the  market,  and  laying  its  eggs  upon  them.   These  eggs  are 
black  and  elongated.     They  stick  oat  conspicaoasly  in  every  direction  from  the  shoots 
upon  which  they  are  laid.     The  grabs  soon  hatch,  and  are  slimy  greyish-looking  sings 
with  dark  dots,  a  blackish  head  and  black  legs.     They  frequently  do  a  great  deal  of  harm 
to  yoang  plants.     There  are  two  or  three  broods  in  a  season,  and  they  not  only  feed  on 
the  yoacg  shoots,  bat  apon  the  old  foliage  of  the  asparagus.     In  the  case  of  the  12-spotted 
species  the  grabs  also  live  inside  the  berries.     Among  the  remedies  which  have  proved 
more  or  less  successful  the  following  may  be  mentioned :  (1)  The  beating  of  the  beetles' 
and  grubs  from  the  plants   into   nets  or  broad    pans,    containing  water  and  coal  oil. 
When  collected  in  nets  the  insects  mast  be  killed  by  throwing  them  into  scalding  water, 
or  water  with  a  little  coal  oil  on  the  surface ;  (2)  Keeping  the  beds  closely  cut  in  spring, 
so  that  no  eggs  are  aUowed  to  be  hatched,  a  few  stems  are  sometimes  left  for  the  females 
to  lay  their  eggs  upon.     These  are  subsequently  cut  and  destroyed  and  other  shoots  are 
left  to  take  their  place  as  traps ;  (3)  Spraying;  the  beds  at  short  intervals  during  the 
summer  with  Paris  green  and  water,  1  lb.  in  100  gallons  of  water,  will  destroy  both  the 
larvsB  and  the  beetles ;  (4)  Dusting  with  lime.     It  has  been  found  that  freshly  slaked 
lime  is  very  fatal  to  the  slimy  larvae,  and  dusting  the  beds  at  short  intervals  of  three  or 
four  days  is  one  of  the  best  means  of  clearing  them  of  the  larvse ;  (5)  The  larvae  may 
also  be  brushed  off  the  plants  with  a  stick,  and  if  this  is  done  in  the  middle  of  a  hoi 
d%y  it  is  claimed  that  few  of  them  ever  get  back  again,  a  short  time  on  the  hot  soil 
proving  fataL 

Fruits. 

The  San  Joi?^  Scale  investigations  have  been  the  means  of  drawing  the  attention  of 
frait-growers  to  many  insects  which  otherwise  would  have  remained  unnoticed,  and  although 
no  new  enemies  have  to  be  recoided  as  having  done  widespread  or  serious  harm  during 
the  summer  of  1899,  most  of  the  regular  pests  have  been  observed.  Closely  resembling 
the  San  Jose  Scale  are  three  other  species,  the  occurrence  and  range  of  which  are  now 
much  better  known,  viz.,  Aapidiotus  AncyluSf  Putnm.,  A,  Forhesi^  Jnsn.,  and  A.  osireiB' 
formia,  Curt  The  last  named  of  these,  a  European  species,  was  first  discovered  in  America 
at  Chilli whach  in  British  Columbia ;  but  it  is  now  known  to  be  present  in  considerable 
numbers  in  many  parts  of  Western  Ontario  and  in  the  Eastern  United  States.  It  most 
closely  resembles  A,  ancylus^  and  has  been,  doubtless,  confounded  with  that  species  in 
the  past.  Among  remedies  for  scale  insects  spraying  with  whale-oil  soap  seems  to  be  one 
of  the  most  effective.  Kerosene  applied  in  various  forms  is  also  very  useful.  The  appli- 
cation of  Bordeaux  mixture,  consisting  of  sulphate  of  copper  and  lime  in  water,  as  a  remedy 
for  fungous  diseases  has  also  been  found  to  be  useful  against  scale  insects  by  rendi^ring  the 
new  wood,  it  is  thought,  disagreeable  to  the  young  bark-lice  when  seeking  for  a  suitablo 
place  to  attach,  themselves  to  the  tree.  Some  experiments  made  by  Mr.  W.  T.  MacoDn» 
the  Horticulturist  at  the  Experimental  Farm,  in  spraying  trees  with  whitewash  to  retard 
the  opening  of  buds  in  spring,  seems  to  add  confirmation  to  this  theory.  Trees  sprayed 
early  last  spring  with  whitewash  are  certainly  freer  from  oyster-shell  bark-lice  than 
others  not  so  treated. 

Tent  caterpillars  were  again  this  year  veiy  numerous  and  destructive  in  many  parts 
of  the  Province,  notwithstanding  an  abundant  presence  of  parasites  and  a  bacterial  disease 
which  killed  thousands  of  the  larvae.  Early  spraying,  as  soon  as  possible  after  the  young 
larvae  hatch,  witn  Paris  green,  1  lb.  in  100  gallons  of  water  to  which  is  added  1  lb.  of  fresh 
lime,  is  quite  effective ;  but  if  the  spraying  is  delayed  until  the  caterpillars  become  nearly  full 
grown,  they  are  much  more  difficult  to  kill.  The  egg-masses  should  always  be  sought  for 
carefully  during  the  winter  and  burnt,  and  a  sharp  lookout  fihouid  be  kept  at  the  time  the 
young  caterpillars  hatch  so  that  they  may  be  destroyed  when  they  gather  together  in 
clusters  after  feeding,  either  in  a  web  or  in  the  case  of  the  Forest  Tent  caterpillars  on  the 
side  of  a  branch. 

AmoQg  fruit  pests  of  lesser  importance  which  have  been  reported  during  the  past 
iummer  in  Ontario  the  following  may  be  referred  to  :  The  Apple  Aphis  at  Meritton^  *'^*^ 
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Plum  Aphis  at  Dresden,  the  Pear-leaf  Blister  Mite  at  several  places,  the  New  York  Plnm 
Scale  at  foar  different  points,  the  Pistol  Casebearer  pf  the  apple  at  Gobonrg  and  Valentia, 
Pear-tree  Psylla  at  Winona,  and  an  interesting  injury  to  yoang  plams  while  green  by 
the  caterpillars  of  the  Streaked  Hair-streak  butterfly  reported  by  Mr.  W.  M.  Orr  from 
Winona. 

Of  rather  greater  importance  and  wider  extent  than  the  above  were  injuries  by  the 
Onrrant  Aphis,  the  Imported  Gooseberry  Saw-fly,  the  Pear  Slug  and  the  Eye-spotted  Bod 
Moth.  Mr.  J.  Van  Horn  sent  specimens  of  the  Frait  Bark  Beetle  (Seolytus  rugulosus 
Ratz)  from  Chatham.     This  was  first  recorded  as  oocurring  in  Canadian  orchards  last  year. 

Grbrnhouse  Pests. 

Under  this  head  two  new  enemies  have  to  be  reported.  Both  were  found  in  the 
extensive  houses  of  Mr'  J.  H.  Dunlop  in  Toronto.  The  Black  Violet  Aphis  (Drepanosi- 
phum  violcn  Pergandt?),  which  has  been  referred  to  from  time  to  time  in  United  States 
publications,  was  found  in  some  abundance.  As  an  aphis  this  is  a  beautiful  species, 
although  destructive  where  it  occurs  in  numbers.  It  has  been  treated  of  in  a  special 
bulletin  (Circular  No.  37,  Second  Series)  issued  by  the  U.  S.  Division  of  Entomology, 
where  the  value  of  fumigating  with  hydrocyanic  acid  gas  in  greenhouses  and  cold  frames 
is  shown.  While  testifying  to  the  effectiveness  of  the .  common  remedy  of  fumigating 
with  tobacco,  it  is  pointed  out  that  it  requires  repeated  use  at  short  intervals,  and  that  it 
may  even  '*  cause  serious  injury  to  plants.  In  the  case  of  violets,  it  has  been  found  to  be 
only  of  slight  value  against  plant  lice  working  in  the  bud,  and,  while  it  may  destroy  the 
so-called  green  aphis  when  exposed,  it  is  not  effective  in  kLling  the  black  aphis.  More- 
over, tobacco  may  prove  injurious  to  the  foliage  and  flowers,  bringing  on  epidemics  of 
^spot.'  Tobacco  is  also  useless  against  scale  insects  in  general  and  mealy  bugs."  The 
bulletin  quoted  from,  is  of  very  great  value  to  horticulturists  and  others  who  grow  plants 
under  glass,  but  particularly  to  violet-growers.  Violets  are  an  expensive  crop  to  grow,  and 
this  bulletin  is  the  record  of  experiments  which  were  specially  undertaken  to  overcome 
the  difficulties  of  treating  violets  under  glass.  Full  particulars  are  given  as  to  the  methods 
of  applying  the  remedy  and  the  strength  of  gas  to  be  used  for  various  crops.  The  fol- 
lowing quotation  will  illustrate  the  value  of  this  pamphlet  : 

"  Double  English  Violets — '  Marie  Louise,'  '  Lady  Campbell  *  and  others.  For 
plant  lice  and  general  fumigation  fifteen-hundredths  of  a  gram  of  98  per  cent,  cyanide  of 
potash  for  each  cubic  foot  of  space  is  required.  The  exposure,  if  made  according  to 
directions,  will  not  hurt  the  plants  in  any  stage  of  growth.  The  gas  has  been  used  on  a 
large  scale  in  fumigating  violets  for  the  past  three  years  with  the  greatest  success,  only  a 
few  treatments  during  the  season  being  required.  Leaf-eating  larvie,  slugs,  millipedes, 
cut- worms,  etc.,  when  exposed  are  killed  as  well  as  plant  lice.  Red  spiders,  however, 
are  not  entirely  eradicated  by  the  treament.  The  foliage  of  single  violets  like  California 
and  Princess  of  Wales  are  sometimes  slightly  injured  by  the  stronger  djose  of  gas.  A 
weaker  dose  (one- tenth  of  a  gram  potassium  cyanide  per  cubic  foot)  should  be  used  when 
they  are  to  be  treated. 

*'  Other  Plants. — Other  plants  on  which  the  gas  has  been  tried  on  a  small  scale 
indicate  that  it  may  probably  have  quite  a  wide  range  of  usefulness.'' 

The  other  new  pest  is  the  caterpillar  of  a  small  moth,  Phlyctcenia  ferrugalis,  Hbn. 
This  is  a  very  slender  leaf-€)ating  caterpillar  when  full  grown,  about  three-quarters  of  an 
inch  in  length.  It  is  of  a  semi  translucent  green  in  colour,  with  a  double  white  band  on 
each  side  of  the  dorsal  vessel  and  two  distinct  black  spots  on  the  s*  cond  segment.  The 
head  is  white  clouded  on  the  cheeks  with  brown  When  at  rest  the  caterpillar  has  the 
habit  of  curling  the  head  and  the  first  two  or  three  segments  round  at  the  side  of  the 
body.  These  caterpillars  have  done  a  good  deal  of  harm  in  Mr.  Dunlop's  rose  houses,  and 
he  complains  of  their  working  all  through  the  season.  The  injury  seems  to  be  done 
chiefly  by  eating  the  parenchyma  from  the  lower  sides  of  the  leaves.  The  specimens  bred 
from  Mr.  Dunlop's  material  were  kindly  identified  by  Prof.  C.  H.  Femald,  who  also 
referred  me  to  the  article  in  the  Michigan  Experiment  Station  Bulletin,  No.  102,  by  Mr.  G.  0 
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Dayifl,  who  treats  of  it  ks  an  enemy  of  jolary,  in  wniob  plant  it  is  said  to  both  b>«re  into 
the  stems,  channelling  at  the  base  of  the  leaf  stalks  and  leaving  nothing  but  a  shell  on  the 
outer  side,  and  also  feeds  on  the  leaves,  the  larvae  being  foand  either  rolled  up  or  sewed  in 
between  them.  Mr.  Davis  states  that  Prof.  Femald  had  written  to  him  that  "  to  his 
knowledge  the  species  had  never  been  bred  in  this  coantry  befora  In  an  English  peri- 
odical, Entomologists  Monthly  Magazine,  voL  14,  pages  200-4,  all  the  early  stages  are 
fully  described.  The  species  was  bred  on  the  leaves  of  Boneset  (Eupatorium),  and  was 
also  taken  on  Hedge  Nettle  {Slachys)  and  strawberry  leaves.  It  is  thought  to  be  two  or 
more  brooded." 


SOME  OBSERVATIONS  ON  A  BUMBLE-BEES'  NEST. 

Bt  Rev.  C.  J.  S.  Bethunb,  London,  Ont. 

In  the  Head  Master's  garden  at  Trinity  College  School,  Port  Hope,  I  had  planted  a 
clematis  in  the  angle  formed  by  some  stone  stepa  and  the  brick  wall  of  the  chapel  organ- 
chamber.  In  the  spring  of  1897  I  put  some  cut  grass  from  the  lawn  at  the  base  of  the 
plant  to  serve  as  a  mulch  and  keep  the  ground  moist  about  the  roots.  A  graveUed  walk 
ran  parallel  to  the  building  at  a  distance  of  about  a  yard,  with  a  branch  at  right  angles  to 
the  stone  steps  ;  between  the  clematis  and  the  walk  there  was  a  densely  growing  young 
lilac  tree.  The  creeper  grew  with  great  rapidity  and  I  found  it  necessary  to  support  it 
with  wire  netting.  One  day  when  putting  this  up,  I  noticed  that  whenever  I  touched 
the  cut  grass  there  came  from  it  an  ominous  bizE  z  z.  I  thought  it  was  only  a  Queen  Bee 
looking  for  a  deserted  mouse's  nest,  but  subsequently  discovered  that  the  '^  bizz  "  was 
always  there  when  I  poked  the  grass.  Later  on  the  worker  bees  were  to  be  seen  coming 
and  going,  and  there  was  always  a  sturdy  sentinel  at  the  entrance  to  the  nest.  My  man* 
servant,  who  did  not  by  any  means  share  in  my  interest  in  all  things  entomological, 
wanted  very  much  to  destroy  the  nest  as  he  was  afraid  of  being  stung  by  my  friends  the 
bumble-bees,  but  I  would  noc  allow  him  to  do  so.  He  then  tried  to  drown  them  out 
when  watering  the  lawn  with  the  hose,  so  I  protected  them  with  a  slanting  piece  of  slate, 
which  left  a  space  between  the  top  of  the  nest  and  its  new  roof. 

One  day  in  the  middle  of  summer  I  dropped  some  bits  of  cut  grass  beside  the  slate, 
and  found  that  the  bees  soon  carried  them  off  inside ;  I  then  i^ave  them  more  and  watched 
to  see  what  they  would  do  with  it  Two  of  them  apparently  attended  to  this  work,  and 
they  were  most  industrious,  never  seeming  to  stop  throughout  a  long  summer's  day.  The 
outside  bee  would  run  about,  seize  a  bit  of  grass  and  pass  it  swiftly  between  his  legs, 
under  the  length  of  his  body,  backwards, — and  then  another,  and  so  on,  till  he  got  it  all 
near  the  opening  at  the  end  of  the  slate — the  end  opposite  to  that  at  which  the  family 
went  in  and  out.  He  then  began  again  at  the  little  pile  that  he  had  collected,  and  passed 
the  bits  of  grass  in  to  his  companion  under  the  slate — always  sending  them  between  his 
legs  backwards.  It  was  most  interesting  to  watch  the  operation,  and  I  paid  frequent 
visits  to  the  nest  during  the  day  to  see  how  it  was  going  on.  After  a  time  that  opening 
was  pretty  well  filled  up  with  grass  and  the  workmen  took  a  rest. 

Though  bumble-bees  were  visiting  the  flovem  close  by  until  late  in  October,  I  very 
rarely  saw  one  go  in  or  our  of  my  nest  after  the  middle  of  September,  and  felt  strouj^ly 
inclined  to  think  that  my  man  must  have  drowned  out  a  good  many  of  the  colony.  He 
never  neglected  to  water  that  clematis  !  I  was  quite  grieved  when  one  day  I  found  my 
friend  the  door-keeper  dead  jast  outside  the  entrance,  where  he  had  so  faithfully  done 
his  duty  during  many  long  summer's  days.  This  was  after  some  chilly  nights,  when 
there  had  been  a  slight  touch  of  frost. 

Towards  the  end  of  November,  long  after  any  bumble-bees  were  to  be  seen  in  the 
garden,  I  dug  up  the  nest  in  order  to  send  it  to  Dr.  Fletcher,  who  wished  to  see  whether 
there  were  any  parasites  affecting  the  bees.  I  found  that  the  bees  had  done  a  good  deal 
of  excavation  and  gradually  hollowed  out  the  place  for  the  nest  till  they  had  sunk  it  so 
that  the  top  was  level  with  the  soil — it  was  started  originally  on  the  surface.  They 
must  have  dug  a  hole  at  least  three  inches  deep  the  whole  size  of  the  nest.     The  earth 
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mm  brought  out  in  pelletB  and  formed  into  a  neat  little  embankment,  or  caoseway,  againat 
the  wall,  leading  away  from  the  entrance.  They  were  a  very  orderly  and  peaceable 
family,  and  never  annoyed  any  one,  though  paBaers-by  were  freqaent  along  the  gravel  path 
not  a  yard  away,  and  up  and  down  the  stone  steps  at  the  end  of  the  nest 

It  cannot  be  too  often  repeated  that  bamble-bees  are  decidedly  naefnl  insects,  and  do 
much  good  work  for  farmers  and  fruit-growers.  Their  hairy  bodies  are  specially  adapted 
for  carrying  pollen  from  one  blossom  to  another,  and  thus  they  are  instrumental  in 
fertilising  many  varieties  of  fruit-trees,  melons,  cucumbers,  pumpkins,  etc,  clover,  red  and 
white,  and  various  flowers,  many  of  which  would  be  unable  to  produce  any  seeds  but  Uxc 
the  kindly  offices  of  bees. 


THE  NORTHWEST  (CANADA)  ENTOMOLOGICAL   SOCIETY. 

The  First  Annual  Meeting  of  the  North- West  (Canada)  Entomological  Society 
held  at  Lacombe,  Alberta,  N.W.T.,  in  the  Agricultural  Hall  on  Tuesday,  the  7th  Novem- 
ber, 1899.  At  the  request  of  the  President,  the  chair  was  taken  by  Griffin  Fletcher, 
Esq.,  J.R 

Agriculturiats  were  well  represented.  The  minutes  of  the  last  ordinary  meeting 
were  read  and  approved.  Letters  were  read  from  Mr.  J.  A.  Guignard  (in  the  absence  of 
Dr.  James  Fletcher) ;  Dr.  L.  O.  Howard,  of  Washington ;  the '  Bishop  of  Calgary  and 
Saskatchewan  :  Dr.  Sanson,  of  Banff;  F.  Oliver.  Esq.,  of  Edmonton,  M.P.,  and  a  very 
large  number  of  other  gentlemen  interested  in  the  work  of  the  Society,  expressing  full 
sympathy  with  its  objects. 

The  Chairman,  in  a  few  opening  words,  explained  that  the  object  of  the  meeting 
was  to  popularise  the  Society  amongst  farmers,  by  showing  the  use  of  Entomology  and 
Botany,  and  that  a  number  of  gentlemen  had  written  special  letters  with  advice,  which 
would  be  read  after  the  addresses  on  the  agenda  had  been  delivered. 

The  Chairman  then  called  upon  the  President,  Mr.  Percy  B.  Gregson,  to  address  the 
meeting.     (Seepage  114). 

The  President  then  read  an  address  by  the  Revd.  C.  J.  S.  Bethune,  D.C.L.,  upon"  The 
Use  of  Entomology." 

An  address  from  Mr.  H.  H.  Lyman,  M.A.,  (the  President  of  the  Entomological  So- 
ciety of  Ontario),  was  next  read. 

The  suggestion  in  Mr.  Lyman's  address  as  to  affiliation  of  the  North- West  Entomo- 
logical Society  was  discussed,  and  it  was  decided  that  at  present  affiliation  was  im- 
practicable, owing  to  the  somewhat  original  course  adopted  by  the  North- West  Society, 
(of  which  details  appear  in  the  Report  of  Council). 

An  address  by  Dr.  Henry  George,  M.R.C.S.  (Eng.),  of  Innisfail,  Alta.,  on  "The 
Pocket-Gopher,"  (G.  bursarius)  was  next  read  by  the  President. 

Numerous  letters  in  support  of  the  President's  course  of  procedure  were  next  read 
from  members  of  the  Society,  among  them  being  a  letter  from  The  Bishop  of  Calgary,  in 
which  His  Lordship  (after  remarks  as  to  the  uphill  i^ork  before  the  Society)  advised 
quarterly  meetings,  to  which  the  public  should  be  specially  invited  ;  a  letter  from  Mr.  £. 
Firmstone  Heath  cordially  supporting  the  President's  project  of  giving  sketches  of  in- 
sect life  to  the  school  children  and  parents,  and  of  holding  quarterly  meetings  for  inter- 
change of  experiences ;  from  Mr.  A.  W.  Hanham,  Mr.  F.  Oliver,  M.P.,  Dr.  N.  B. 
Sanson,  of  Banff,  Alta.,  and  several  other  gentlemen  to  the  same  efiect. 

Mr.  Hanham  and  Dr.  Sanson  suggested  the  formation  of  a  "  Naturalists'  Club,"  but| 
in  view  of  the  scattered  community,  ic  was  decided  to  be  impracticable  at  present ;  but 
that  a  suggestion  by  Mr.  Heath  that  some  kind  of  Natural  History  Periodical  might  be 
published  eventuslly  by  the  Society,  which  would  be  circulated  among  the  public,  should 
be  seriously  considered  at  the  earliest  opportunity. 
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A  letter  from  Mr.  0.  W.  Peterson  Deputy  Commissioner  of  Agricultnre,  Rpgina, 
WAS  thea  reftd,  in  which  he  remarked  among  otiier  things  upon  the  importance  of  inVes- 
tigatioDS  into  the  inseet  life  of  the  country,  and  mentioned  an  estimate  of  damage  done 
by  insects  to  crops  of  the  United  States  at  $300,000,000  per  annum,  and  concluded  with 
expressions  of  the  Oommissioner's  appreciation  of  the  President's  efforts  to  create  an 
interest  in  Entomological  and  Botanical  matters  in  Alberta  and  the  Territories. 

A  letter  from  Dr.  L.  O.  Howard  was  also  read,  in  which,  after  wishing  success  to  the 
President's  work,  Dr.  Howard  remarked  that  though  the  actual  value  of  this  class  of 
work  could  not  fairly  be  reckoned  in  dollars  and  cents,  yet  that  there  was  no  doubt  that 
hundreds  of  thousands  of  dollars  were  saved  to  the  farmers  of  the  United  States  every  year 
by  the  carrying  out  of  the  recommendations  of  the  Staite  Entomologists.  Dr.  Howard 
alsOy  in  approving  of  the  encouragement  of  nature  study  in  the  local  schools,  advised  the 
display  of  insects  characteristic  to  the  locality. 

The  Ohairman  then  read  the  Report  of  Council. 

The  election  of  fresh  members  then  took  place ;  and  the  election  of  officers  for  the 
ensuing  year ;  Percy  B.  Gregson  remaining  President  of  the  Society. 

The  Rev.  Matthew  White,  of  Lacombp,  was  elected  Vice-President :  Arthur  D. 
Gregson,  J.  P.,  of  Wafi;hom,  the  Librarian-Curator ;  Percy  B.  Gregson,  the  Secretary- 
Treasurer  ;  and  the  Rev.  J.  Hinehliffe  of  Red  Deer,  Alta.;  William  Wenman  of  Red 
Deer ;  T.  N.  Willing  of  Olds ;  and  F.  H.  WoUeyDod  of  Calgary,  as  Members  of 
Oonnoil. 

Before  conclusion  of  proceedings,  Mr.  C.  T.  Daykin  announced  to  the  meeting  that 
the -President  had  already  arranged  to  give  every  month  at  the  Waghom  School-house  a 
short  sketch  on  the  life  of  some  insect,  or  of  some  other  phase  of  nature,  and  its  econo* 
mic  value,  and  the  date  would  be  published  in  newspapen  in  time  for  every  one  to 
attend,  and  the  sketches  would  interest  not  only  the  young  folk  but  "  grown  ups." 

The  Chairman  then  read  a  letter  just  received  by  the  President  from  Mr.  Arthur 
6.  Wolley-Dod  (Vice-President  of  the  Calgary,  and  Secretary  of  the  Fiah  Creek,  Agricul- 
tural Societies),  rt  questing  the  President  to  prepare  a  short  treatise  on  insects  and  their 
value  as  regards  agriculture,  which  he  could  read  at  the  forthcoming  Agricultural  Socie- 
ties' annual  meetings  in  December. 

The  Secretary  of  the  Lacombe  Agricultural  Society  also  requested  a  paper  by  the 
President  for  reading  at  the  December  annual  meeting  of  the  Lacombe  Agricultural 
Society. 

After  a  vote  of  thanks  to  the  Chairman,  the  proceedings  terminated. 

Bbpobt  of  Counoil. 

In  submitting  its  First  Annual  Report,  the  Council  take  the  opportunity  of  record- 
ing their  sincere  expressions  of  gratitude  to  the  many  gentlemen  high  in  the  Entomolo- 
gical and  Agricultural  worlds  for  their  sympathy — their  actual  co-operation — with  the 
work  of  the  North-west  (Canac  Entomological  Society.  The  Society  has  embarked  in 
an  enterprise  in  a  distant  and  comparatively  unknown  land,  whose  settlers  are  pioneers 
and  from  many  parts  of  the  globe,  and  untutored  ;  and  the  advantage  to  the  Council  in 
having  advice  from  such  men  as  the  Founders  of  the  Entomological  Society  of  Ontario, 
Dr.  James  Fletcher,  Dr.  L.  O.  Howard,  and  Mh  C.  W.  Peterson,  cannot  be  overvalued. 

The  Society's  Collection  of  insects  has  been  greatly  augmented  by  gifts  from  Dr. 
Sanson,  of  Banff;  Dr.  Herman  Strecker,  of  Reading,  Pa. ;  and  Dr.  Henry  Skinner ;  and 
other  gentlemen,  including  Messrs.  W.  Wenman,  E.  F.  Heath,  T.  N.  Willing,  H. 
Hutchinson,  A.  W.  Hanham,  and  A.  J.  Dennis  have  kindly  promised  examples  represent- 
ative of  their  respective  districts.  The  Society's  Collections  are  always  on  view  to  the 
public. 

Mr.  E.  Baynes  Reed,  the  Rev.  Dr.  Bethune  and  Prof.  James  have  presented  to  the 
President  tJie  entire  set  of  Reports  of  the  Entomological  Society  of  Ontario.  Dr.  James 
FbUdier,  a  full  set  (rf  his  Reports  since  the  establishment  of  the  Otta.ii%  %ac^ra&«B£mil 
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Farm ;  Dr.  Howard^  a  large  nnmber  of  Reports  and  pablicationa  of  great  Talne  (boand 
and*  nnboond)  from  hii  Department ;  and  to  these  the  President  of  the  North- West  Bnto- 
mological  Society  has  added  a  number  of  other  works  on  Entomology,  Botany,  and 
OeolQgy. 

The  Council,  noting  the  large  influx  of  immigrants  into  Alberta  from  all  lands 
(Swedes,  Bohemians,  Galioians,  Russians,  Norwegians,  etc.),  realises  their  great  need  for 
a  right  apprehension  of  the  value  of  economio  entomology. 

The  Oouncil  begs  to  tender  the  reason  for  the  absence  of  a  balance-sheet  and  state- 
ment of  expenditure  : — In  founding  the  Society  the  President  elected  to  defriy  eveiy 
expense,  until  its  objects  should  have  become  appreciated,  and  a  course  of  proQednre  for- 
mulated. The  kind  recognition  of  the  value  of  such  a  Society  in  the  North  West, 
coupled  with  much  practical  advice,  has  made  the  way  the  President  should  pursue  clear 
and  defined,  and  a  way  which  has  received  the  fuUest  approval.  Pursuing  strictly  this 
course,  the  President  of  the  Society  purposes  to  give  a  monthly  sketch  in  the  local  Pub- 
lic Schoolfl  before  the  children  and  their  parents  on  insect  life  or  other  phase  of  nature 
snd  its  economic  value;  and  to  call  quarterly  meetings  at  different  points  of  the  members 
of  the  Society,  to  which  the  public  will  be  specially  invited,  for  interchange  of  experi- 
encee,  etc.,  and  receiving  aooounts  of  new  insects  and  weeds  ;  and  to  submit  short  papers 
for  reading  and  discussion  at  the  meetings  of  local  Agricultural  Societies. 

Presented  on  behalf  of  the  Council. 

Pkbot  B.  Gbkgson^ 
7th  November,  1899.  Secretary-Treasurer. 


ADDRESS  BY  PRESIDENT  OF  N.  W.  ENTOMOLOGICAL  SOCIETY 

Ladies  and  Gentlemen,  and  members  of  the  North  West  Entomological  Society  : 

fT^A  year  ago  a  few  of  the  members  of  this  district  felt  that  the  time  had  oome  when 
the  insects  of  this  great  North- West  should  receive  more  attention.  With  the  spread  of 
immigration  *<bugs"  and  '*  grubs"  of  various  sorts  had  also  spread  westward,  and  the 
greater  part  of  the  country  itself  was  practically  unexplored,  as  far  as  insect  or  plant  Ufa 
was  concerned. 

We  met,  therefore— a  few  of  us — and  the  outcome  of  the  meeting  was  the  formation 
ol  the  North- Weit  (Canada)  Entomological  Society.  We  have  been  exceptionally  favoured 
in  having  the  sympathy  and  advice  of  men  of  large  experience  and  influence :  I  allude 
to  Dr.  James  Fletcher,  the  Dominion  Entomologist ;  to  Prof.  James,  Deputy  Minister 
of  Agriculture  for  Ontario  :  to  Mr.  U.  W.  Peterson,  our  own  Deputy  Minister  of  Agri- 
culture; the  Bishop  of  Calgary;  Mr.  Oliver,  M.P.;  Mr.  Simpson,  M.LA.;  Mr.  B. 
Baynes  Reed,  the  Government  Meteorologist  at  Victoria ;  the  Reverend  Dr.  Bethuney 
Editor  of  the  Canadian  Entomologist ;  the  Re  rerend  G.  W.  Taylor,  Government  Ento- 
mologist for  British  Columbia;  Mr.  H.  H.  Lyman,  President  of  the  Entomological  Soclefy 
of  Ontario ;  Mr.  Young,  Editor  of  the  Calgary  Herald ;  Dr.  Herman  Streokeri 
and  many  other  gentlemen  (all  of  whom  are  members  of  the  Society).  By  the  gen- 
erous gifts  of  Mr.  Reed,  Dr.  Fletcher,  Dr.  Bethune,  Prof.  James  and  Dr.  L.  0. 
Howard  of  Washington  (The  Government  Entomologist  for  the  United  States)  a  nuolens 
for  a  good  library  has  been  formed.  Other  gentlemen,  fncluding  Dr.  Sanson,  of  Banff, 
Mr.  T.  N.  Willing,  and  Mr.  £.  Firmstotie  Heath  of  Manitoba,  have  donated  insects,  and 
we  owe  to  the  generosity  of  Mr.  Edmond  a  serviceable  working  microscope. 

So  much  for  the  introduction  of  the  Society,  but  before  proceeding  to  the  object  for 
which  this  meeiing  has  been  called,  I  wish  to  publicly  and  most  sincerely  thank  thennm-. 
ber  of  gentlemen  who  have  been  so  kind  as  to  write,  with  assurances  of  their  oontinved 
support  and  sympathy  with  my  efforts,  while  regretting  their  inability  to  attend  this 
meeting.    These  letters  will  be  read  presently. 

We  BOW  corns  to  the  objects  of  this  meeting,  and  I  am  very  heartily  glad  to  see  so 
Jmi^  m  gmthenng.     The  question  I  am  moat  troi^uAiitly  asked  in  oonneotioii  with  this 
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Booiety  is )  What  is  the  use  o!  it  \  This  is  a  praotioal  age,  and  farmers  cannot  afford  to' 
look  at  anTthing  they  have  no  ate  for.  Now,  an  entomological  society  is  simply 
another  name  for  a  society  of  persons  who  are  making  some  sort  of  observations  about 
ioffecta — not  merely  butterflies — but  grubs,  bugs,  worms  etc.,  and  the  points  I  wish  to 
show  are,  that  some  knowledge  of  insects  is  very  important  to  all  of  us  who  are  engaged 
in  agriculture,  so  that  we  may  rightly  distioguish  between  our  insect  friends  and  our 
insect  foes ;  and  some  knowledge  of  insects  is  also  necessary  in  order  that  the  farmer  may 
know  how  to  deal  with  his  insect  foes,  and  how  to  make  the  most  of  his  insect  friends. 

Now  to  see  how  to  deal  with  insect  foes,  we  must  first  of  all  learn  something  about  them ; 
there  are  many,  like  the  Hessian  Fly,  whose  grubs  do  all  the  harm  and  many  others,  who 
themselves  as  well  as  their  grabs  do  the  harm,  like  the  Oolorado  Beetle.  Insects  that  them* 
selves  do  harm,  do  so  by  mouths  that  bite  or  mouths  that  only  suck.  Those  that  bite  have 
jaws,  with  which  they  bite  off  solid  pieces  of  food  from  the  plants  or  annimals  they  attack. 
Some  poisonous  material  must  therefore  be  placed  on  their  food^  so  that  when  this  food 
is  eaten  by  the  insects  they  may  be  destroyed  by  the  poison.  Those  insects  that  suck, 
have  no  jaws,  but  sharp  hollow  beaks  through  which  they  suck  the  juice  of  the  plants  or 
blood  of  the  animals  they  attack.  For  suckim;  Insects  it  is  therefore  useless  to  place 
poison  on  the  plants,  because,  having  no  jaws,  they  only  feed  on  liquids  such  as  juice  or 
blood,  for  which  they  have  to  sink  their  beak-like  tubes  beneath  the  surface  of  the  object 
attacked.  For  this  class  of  insects,  substances,  which  kill  by  coming  into  contact  with 
the  bodies  must  be  used,  e.g.,  kerosene  and  soap  emulsion,  or  oils,  which  stops  up  the 
breathing  organs.  The  losses  in  agricultural  products  from  insects  and  their  grubs  is 
reckoned  at  fully  ten  per  cent. 

A  few  of  our  common  insect  foes  in  this  country  are  pretty  well  known.  There  is 
the  red  turnip  beetle,  which  destroys  our  Swede  turnips  [example  of  Entomoscelis  adonidis 
Fab,  produced  and  handed  round].  The  little  turnip  "fly"  which  destroys  the  young 
turnips  when  in  first  **  leaf  ".  These  "  flies  *'  are  really  litUe  beetles,  and,  like  all  beetles, 
pass  through  the  grub  and  chrysalis  stage,  so  that  if  we  learn  the  probable  date  for  hatch- 
ing (for  all  insects  are  very  regular)  we  shall  know  when  to  sow  the  turnip  seed — ^They 
should  be  sown  either  sooner  than  the  beetle  hatches,  so  as  to  get  their  second  or  third 
rough  leaf  before  it  hatches,  or  they  should  be  sown  so  much  later  than  the  hatching 
time  so  that  when  the  '*  flies"  hatch  they  have  to  starve.  And  we  must  now,  it  seems, 
look  out  for  the  Colorado  beetle,  or  potato  bag.  It  has  appeared  in  two  or  three  places 
in  Alberta  this  summer,  and  last  year  was  injurious  in  several  parts  of  Manitoba.  The 
red  turnip  beetle  is  sometimes  mistaken  for  it,  but  the  potato  bug  has  ten  stripes  alto- 
gether, and  the  red  turnip  beetle  has  only  three,  but  both  are  destroyed  by  the  same 
treatment  (Paris  green  solution). 

Now,  all  the  insects  I  have  mentioned  have  jaws,  so  that  they  are  "  biting  '  inseote, 
and  the  remedy  against  them  is  to  sprinkle  poison  on  their  food. 

Then  there  are  the  grubs  that  work  underground  or  at  the  surface  of  the  soiL  We 
all  known  the  garden  '* cut- worm".  This  is  a  csterpillar,  which  eventually  developes 
into  a  very  common  moth  that  flies  about  our  lamps  and  windows  in  the  fall,  and  which 
is  easily  caught  and  destroyed.  When  in  the  "  grub  "  stage,  it  is  very  destructive  to  our 
young  cabbages  and  other  young  plants.  It  lodges  daring  the  day  just  under  the  soil — 
you  can  find  it  in  the  mornings  by  the  small  hole  it  leaves  In  the  ground  near  the  plant 
it  has  attacked  over  night.  They  come  out  only  at  night,  and  then  they  nibble  through 
the  small  stem  of  the  plant,  and  sometimes  draw  the  leaf  down  into  the  soil  to  consume 
at  leisure.  Now  these  grubs  are  very  fond  of  bran,  so  that  a  little  damp  bran  wtth  a  very 
small  quantity  of  dry  Paris  green  stirred  in  (proportions  50  to  1)  will  be  sure  to  destroy 
them,  or  wrap  paper  round  your  cabbages  when  you  plant  them  out  Another  very  common 
grub  in  our  potato  patches  is  the  wire- worm.  These  are  a  nuisance  in  the  way  they 
work  into  our  best  potatoes.  The  wire-worm  lives  in  the  ground  through  the  winter, 
and  in  the  spring,  after  going  through  one  more  stage  (pupa),  develops  into  a  small 
farown  or  black  beetle,  called  a  "  click  "  beetle^  because  when  the  beetle  is  touched  it 
gives  a  quick  spring  away.  These  beetles  we  should  learn  to  recognise  aa  q^t  ^mr 
and  should  kill  them  all  on  sight,  because  it  is  from  ihoSLt  egjgi  \3&ii^  thiA  "ussX  w^ 
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wire-wormB  will  come.  And  bo  we  see  that  by  knowing  the  life  history  of  theie  thingi 
we  get  a  doable  shot  at  them.  We  kill  the  wonn,  and  we  also  know  its  parent,  t£a 
"dick ''beetle,  and  kill  it. 

Among  the  staking  insects  are  yarions  kinds  of  lice.  They  hare  only  long  beaks^ 
for  sucking,  but  no  jaws.  We  find  them  on  animals  and  plants,  and  as  they  get  their 
food  by  sinking  their  beaks  (which  are  as  sharp  as  a  very  fine  needle)  through  the  snrfaoe, 
any  amount  of  poison  on  the  surface  will  not  kill  them,  so  the  way  to  attack  them  is 
by  something  that  will  stop  up  their  breathing  organs  and  suffocate  them,  0.  ^.,  ooal  oil 
emulsion,  tobacco  decoction  or  smoke.  And  so  there  are  many  other  insects  which  we 
soon  learn  to  recognize  as  foes,  and  by  knowing  their  habits  and  how  and  when  they  breed» 
we  can  learn  how  to  deal  with  tbem.  There  are  foes  all  around,  grubs  eating  our 
poplar  and  other  trees,  our  fence  posts,  spruce  trees,  etc. 

To  come  now  to  our  insect  friends.  We  have  many  among  our  ordinair  beetles,  and 
whenever  we  recognise  any  of  our  friends  among  them  we  should  be  careful  not  co  de^ 
stroy  them.  In  our  gardens  and  fields  there  is  a  beetle  called  the  "  fiery  "  beetle,  which 
has  six  rows  of  bright  bronze  spots  on  each  wing  cover.  This  insect  in  two  of  its  stages 
(grub  and  beetle)  feeds  on  the  cutworm  and  wireworm.  It  attacks  the  cutworm  sa 
eaf^rly  that  it  is  often  called  the  '<  cut  worm  lion  beetle."  [Specimen  of  Calosoma 
calidum.  Fab.,  handed  round].  Then  there  is  a  smaller  beetle  (black)  called  the  "  ground 
beetle,"  which  also  feeds  on  cutworms,  etc.  [Specimen  of  Harpalus  oaliginosus,  Fab., 
handed  round].  The  *'  tiger  *'  beetle  is  also  a  great  friend  of  ours  in  that  way.  [Example 
of  Oicindela  vulgaris.  Say,  handed  round].  And  the  familiar  little  '*  lady-bird"  (of  which 
there  are  several  varieties)  lives  on  nothing  else  but  our  insect  foes.  It's  "  grub  "  devours 
wholesale  the  young  plant  lice  and  the  young  of  turnips  and  potato  bogs.  Wasps,  too, 
are  among  our  insect  friends  and  all  "  dragon -flies."  Besides  these  and  many  other  of 
our  friends  which  we  can  see  every  day,  there  is  a  host  of  minute  flies,  whose  grubs  feed 
upon  our  enemies  and  bhould  not  be  recklessly  destroyed. 

A  good  general  agricultural  remedy  is  summer  fallowing,  as  it  starves  the  insects,  and 
exposes  them  to  birds,  elc.  You  might  try  a  small  patch  next  year,  and  see  the  effect. 
Then  late  fall  plowing  will  turn  up  to  the  frost  and  so  destroy  hundreds  of  wireworms 
and  other  grubs.  We  have  also  many  friends  among  our  common  birds,  such  as  jays, 
crows,  and  all  sorts  of  wood-peckers.  Wood-peckers  never  attack  a  tree,  either  dead  or 
alive,  unless  there  are  grubs  first  eating  the  tree,  and  it  is  to  get  at  these  that  they  peck 
the  trees  at  all.  Their  long  tongue  works  into  all  the  cracks  of  bark,  etc  And  this  year 
there  has  been  an  unusual  number  of  toads.  Toads  do  no  harm  and  fjoed  almost  entirely 
upon  insects,  and  should  be  carefully  protected  accordingly. 

Among  our  enemies  too  is  "  smut,"  though  this  is  really  a  fungus.  This  is  a  fungus 
on  grains,  and,  while  always  a  pest,  is  rather  more  prevalent  this  wet  year  than  usuaL 
The  bad  features  of  "  smut "  are  that  it  lowers  the  standard  of  purity  in  the  flour,  and 
it  takfss  away  from  the  profit  of  the  crop.  A  deduction  of  8  p.c.  is  a  fair  estimate  of  the 
loss  from  smut  alone  to  the  farmer,  and  the  worst  of  it  is  a  "  smutty  '*  plant  does  not 
thin  out  the  stand  and  give  the  healthy  plants  more  light  and  soil.  It  takes  up  just 
as  much  room,  and  requires  as  much  nourishment  and  moisture  from  the  soil  as  do  the 
healthy  ones.  One  single  germ  of  smut  coming  in  cont8u;t  with  a  healthy  grain  will 
infect  it,  and  smut  germs  are  easily  blown  about  by  the  wind,  or  carried  from  field  to 
field  by  threshing  machines.* 

It  often  seems  strange  that  there  should  be  in  the  ground  so  many  cutworms  and 
other  grubs,  but  this  would  not  be  the  ceise  if  the  land  were  kept  perfectly  clear  of 
weeds.  Weeds,  such  as  Lamb's  quarter,  are  their  natural  food,  and  where  these  grow 
the  insects  naturslly  go  in  order  to  lay  their  eggs*  which  hatch  into  the  grub?. 


*NoTB'In  answer  to  M^n^l  enqairies  at  the  meeting;  m  to  the  remediea  to  prevent  smnt,  I  gave  die 
MasinU  /orwn}M  jidvised  by  Dr.  Fletcher  in  ordinary  oMee.  vis. :    Ditfiolve  1  lb.  of  Uneatone  in  a  quart  of 
£0$  wMier,  which  i$  then  fprinkied  by  one  penon  over  10  DOftheli  of  wheat  or  barley,  pleoKl  in  a  wagen- 
hffx,  whiht  Mome  one  elae  ke^pt  the  grain  well  ivined.    Oata  ihoold  be  tubmergedt  not  sprinkled  only. 
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There  has  thii  year  appeared  among  us  for  the  first  time  a  tiny  grey  "  plume  "  moth, 
▼how  lanra  is  very  destmotiTe  to  olothes,  fars,  Backing,  etc.,  and  whose  presence  in  this 
eonntry  can  only  be  accounted  for  by  coming  with  outfits  of  new  settlers.!  It  will  be 
interesting  to  see  if  it  reappears  next  year.  The  moth  is  in  great  abundance,  and  if  its 
eggs  hatch  next  spring,  it  will  become  a  troublesome  household  pest,  and  we  can  only 
hope  that  a  dry  year  will  exterminate  it.  We  know  that  many  insects  and  the  grubs  of 
others  stand  extreme  degrees  of  cold.  In  this  North- West  they  often  endure  50  or  60 
below  sero  without  injury,  so  that  we  cannot  rely  on  winter  to  destroy  them.  If  they 
reappear,  we  must  be  prepared  with  a  remedy. 

I  thank  you,  Ladies  and  Gentlemen,  for  having  heard  me  so  patiently,  and  I  come 
now  to  the  suggestions  I  have  to  make.  The  large  immiipration  that  is  being  attracted 
to  this  country  is  in  one  respect  a  source  of  danger,  because  there  is  always  a  liabUity 
of  any  new  settier  inadvertently  introducing  a  new  weed,  or  a  new  insect,  which  may 
turn  out  to  be  a  pest.  We  should  therefore  be  on  the  watch,  and  that  is  one  of  the 
reasons  why  I  have  invited  so  many  agriculturists  to  join  an  entomological  society.  I 
wish  the  heads  of  all  our  agricultural  societies  to  become  members,  so  that  by  personal 
intercourse,  by  correspondence  and  quarterly  meetings  (which  I  will  try  to  hold  at 
different  points  along  the  line),  we  can  keep  in  constant  touch  with  each  other,  and  the 
presence  of  any  troublesome  or  new  insect  or  weed  in  any  locality  can  at  once  be  as- 
eertained  and  kept  under  control  before  it  becomes  aggressive.  We  have  already  on  our 
members'  roll  agriculturists  scattered  throughout  Alberta  and  Manitoba,  and  on  the  roll 
are  the  Presidents  or  Secretaries  of  our  own  (Lacombe)  Agricultural  Society,  and  of  that 
of  Bed  Deer,  InnisftSil,  Calgary  and  Fish  Greek,  and  I  hope  soon  members  of  other  agri- 
cultural boards  will  join. 

Many  of  our  leading  members  wish  the  Society  to  issue  a  small  periodical  magasine, 
and  it  seems  to  me  that  we  might  do  so  every  quarter.  This  magazine  would,  with  other 
matters  of  interest  to  the  farmer,  mention  new  insects  or  weeds  affecting  us,  and  sketch 
the  life  history  of  some  insect  or  animal  or  trace  the  progress  and  effect  of  some  weed,  or 
treat  of  some  other  phase  of  natural  history,  and  be  circulated  in  the  country. 

Another  suggestion  I  have  to  make,  which  is,  that  the  young  folk  of  this  country 
might  be  made  to  take  an  interest  in  the  flowers  and  insects  they  see  around.  They 
woold  soon  understand  their  value  as  affects  agriculture.  The  young  are  the  coming 
generation,  and  what  they  can  learn  now  about  these  things  will  stand  them  in  good 
stead  when  they  are  older.  They  will  soon  t*ke  a  real  interest  in  these  things.  It  will 
be  like  a  new  world  to  them,  a  world  peopled  with  hundreds  of  different  forms,  and  every 
one  of  which  wiU  have  a  beauty  and  interest  of  its  own.  The  powers  of  observation  of 
our  children  would  grow,  and  every  spark  of  knowledge  they  gain  of  insects  and  plants 
would  make  them  fitter  men  and  women. 

This  brings  me  to  the  answer  of  the  question  with  which  I  introduced  this  Society* 
The  question  I  asked  was  : — "  What  is  the  use  of  an  Entomological  Society  t "  In  men' 
tioning  certain  insects  I  have  alluded  to  certain  remedies,  and,  though  there  are  certain 
standard  remedies  now  very  well  known,  they  are  the  outcome  of  many  trials  and  experi- 
ments by  people  who  study  these  things.  In  most  instances  of  insect  pests  their  entire 
life  history  has  to  be  observed,  and  the  various  stages  they  pass  through  and  their  habits 
carefully  investigated.  And  we  must  remember  that  althoogh  we  ourselves  may  know 
how  to  deal  with  insects  (both  foes  and  friends),  there  are  thousands  of  immigrants  from 
foreign  lands  now  settling  around  us  who  have  never  heard  of  any  remedies  against 
insects.  There  are  Galicians,  Rassians,  Finlanders,  Swedes,  and  many  others.  These 
will  have  just  the  same  insects  to  contend  with  as  we  have,  and  it  is  our  privilege — even 
our  duty — to  see  that  they  also  are  made  acquainted  with  our  tested  remedies,  and 
methods  of  dealinff  with  them. 


The  Society  is,  however,  not  confined  to  the  economic  side  of  entomology  and  bot- 
any.    It  has  been  organized   also  to  collect  and  investigate  insects  of  various  orders. 

•fOfloai  AlmoUa,  Linn. 
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The  field  of  its  operationB  is  very  little  knowii|  and  we  hope  that  in  coone  of  time  the 
Booiety  will  be  in  poaseision  of  a  collection  of  raritiea  from  districta  hitherto  unex- 
plored, which  will  be  contribatione  to  science.  We  hope,  through  our  members,  to  ex- 
tend oar  researches  farther  north  and  north-west  next  year,  and  to  gradaally  increase  oar 
field,  and  any  discoveries  made  will  be  recorded  in  one  common  centre  and  pablished  from 
time  to  time.  There  are  very  many  boreal  and  arctic  insects  whose  life  histories  are 
anknown,  and  these  as  far  as  possible  the  society  will  endeavour  to  work  out.  Of  coarse 
at  present  we  are  a  small  body,  bat  everything  most  have  a  beginning,  and  we  hope  and 
believe  that,  with  loyal  and  earnest  members,  the  Society  we  now  are  is  bat  the  nadeos 
of  one  which  will  be  of  mach  ase  both  to  science  and  to  the  Canadian  farmer. 

Fbbct  B.  Gbogsoh, 

President. 


THE  USE  OF  ENTOMOLOGY. 

Bt  The  Rev.  Dr.  Bbthunb,  London,  Ont. 

Everyone  interested  in  the  caltivation  of  the  soil,  whether  for  profit  or  pleasare, 
every  farmer,  gardener  and  frait-grower,  will  reqaire  bnt  a  short  experience  to  convince 
him  that  he  has  a  hard  and  never-ceasing  battle  to  fight  in  order  to  reap  a  dae  reward 
from  his  labour.  After  he  has  duly  prepared  his  groand  and  put  in  his  crop,  of  whatever 
kind  it  may  be,  he  is  sure  to  find,  before  it  comes  to  maturity,  that  thdre  are  many 
enemies  who  will  try  to  rob  him  of  a  large  portion  of  the  fruits  of  his  toil.  Oftentimes 
there  will  be  no  visible  token  of  their  presence  until  the  ingathering  reveals  a  diminished 
or  damaged  return  ;  in  other  cases  injury  will  be  apparent,  but  the  enemy  who  wrought 
the  mischief  cannot  be  seen,  the  mysterious  foe  is  working  by  night,  or  contrives  to  hide 
himself  so  completely  from  observation  that  only  the  destructive  results  are  apparent, 
while  the  culprit  keeps  out  of  sight. 

It  will  readily  be  guessed  that  the  enemies  I  refer  to  are  injurious  insects.  Their 
name  is  legion  and  their  numbers  are  as  the  sand  of  the  sea  shora  Every  plant  that 
grows,  whether  great  or  email,  iF  liable  to  attack — it  may  be  in  the  roots  underground,  in 
the  stem  or  trunk,  in  the  bark  or  wood,  in  bud  or  leaf  or  branch,  in  blossom,  seed  or  fruit, 
and  after  the  grain  has  been  safely  housed  or  the  fruits  and  vegetables  stored  for  the 
winter's  food,  there  are  still  foes  to  be  fought,  insect  enemies  to  be  guarded  against. 

With  such  myriads  of  minute  oreatures  to  contend  against,  working  in  such  diverse 
manners,  the  contest  might  seem  a  hopeless  one,  and  indeed  it  would  be  were  it.  not  that 
nature  has  imposed  her  own  limitations,  and  no  single  insect  foe  is  long  allowed  to  pur- 
sue its  way  unchecked.  Where  we  have  to  deal  with  species  native  to  the  conntry,  we 
may  feel  sure  that  however  much  the  injurious  kind  has  been  allowed  to  multiply  and 
spread,  ib  will  not  be  long  before  the  balance  is  restored  and  the  damages  reduced  to  an 
average  amount.  But  when  we  are  invaded  by  species  introduced  from  a  far  distant  land, 
especially  those  brought  from  across  the  seas,  the  case  is  usually  very  different.  The 
enemy  arrives  in  our  midRt,  unaccompanied  by  the  predaceous  insects,  parasites  or 
diseases  that  keep  down  his  numbers  in  his  place  of  origin,  and  he  rapidly  increases  and 
multiplies  without  let  or  hindrance,  until  arti6cial  means  are  employed  for  his  subjection. 
In  such  cases  the  farmer  or  fruit-grower  may  suddenly  find  himself  confronted  with  a 
mischitf- worker  whom  he  has  never  seen  before,  and  with  whom  he  has  no  idea  how  to 
wage  a  war.  His  plight  may  be  a  serious  one,  and  bis  losses  more  than  he  can  bear;  he 
knows  not  what  to  do  nor  where  to  turn  for  relief.  Hitherto,  in  Alberta,  there  has  been 
no  help  at  hand,  but  now  we  may  rejoice  that  measures  have  been  taken  to  give  assis- 
tance and  advice  wherever  they  may  be  needed.  The  North  west  (Canada)  Entomolcgieal 
Society  has  been  organized  mainly  for  the  purpose  of  doing  good  to  all  the  dwellera  in  the 
Territory  who  are  employed  in  the  cultivation  of  the  soil.  It  is  their  bosineas,  and  also 
their  pleasure,  to  study  the  insects  that  dwell  in  the  land,  to  trace  oat  their  lita-histories, 
wmUA  how  they  work,  learn  thdr  habits,  whether  they  are  noxious  or  benefidal,  or  simply 
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beantital,  and  then  to  study  and  experiment  opon  the  beat  means  of  getting  rid  of  the 
enemy  and  enconraging  the  friend.  It  will  help  on  the  caaae  very  greatly  if  every  far- 
mer will  take  note  of  the  inaects  afieoting  his  crops  and  give  all  the  information  he  can 
to  the  Society  ;  and  also  aend  apecimena  of  both  the  creature  and  ita  work. 

The  entomologist  doea  not  pretend  to  a  nniveraal  knowledge  of  inaesta,  bat  he  can 
nanally  tell  at  a  glance  whether  a  apecimen  belonga  to  a  good  or  evil  tribe,  and  if  it 
afaonld  be  new  to  him  he  can  alwaya  apply  to  hia  correspondenta  in  other  parte  of  the 
continent  for  the  information  that  they  have  been  able  to  acquire.  Science  knowa  no 
political  or  geographical  boandariea,  and  help  may  be  aooght  and  will  be  promptly  and 
eheerf  oily  given  whether  the  application  ia  made  to  the  entomologist  in  charge  at  Ottawa 
or  Waaldngton.  In  yoar  caae  yon  have  the  aatiafaction  of  knowing  that  thia  department 
at  Ottawa  ia  in  the  hands  of  Dr.  Jamea  Fletcher,  who  haa  often  visited  the  North-West 
Territoriea  and  made  himaelf  familiar  with  the  most  important  of  your  inaect  enemiea. 
Shonld  the  local  membera  be  puzzled  over  aome  new  importation  or  immigrant  tbey  may 
feel  aure  that  any  aaaistance  they  require  can  be  obtained  from  Dr.  Fletcher.  Bat  they 
do  not  by  any  meana  intend  to  be  dependent  upon  one  who  is  many  hundreds  of  miles 
distant ;  they  mean  to  be  up  and  doing  for  themselves  and  to  spare  no  pains  till  they  get 
toknow  as  much  as  they  possibly  can  about  the  insects  that  infest  the  conn  try  round 
them. 

The  ordinary  entomologist  is  often  looked  upon  by  his  acquaintancea  aa  a  somewhat 
dlly  peraon  who  devotee  much  of  hia  time  to  chaaing  butterfliea  and  aearching  for  buga 
and  beetlea,  but  thia  ia  work  that  haa  to  be  done.  We  muat  collect  the  inaects  in  our 
neighborhood  and  atudy  them  before  any  progresa  can  be  made— we  muat  find  out  their 
names  and  the  familiea  to  which  they  belong  before  we  can  make  uae  of  the  recorda  and 
obaervationa  of  othera ;  we  muat  rear  them  through  all  their  atagea  and  watch  their 
habits  before  we  can  be  aure  what  lemediea  will  be  available  against  them.  It  ia  a  vaat, 
and  endleaa  work,  one  that  may  well  engage  a  multitude  of  enthuaiaatic  atudenta  and  which 
ahould  enliat  the  co-operation  of  every  farmer  and  gardener  in  the  land.  Every  one  may 
help  by  keeping  hia  eyea  open  and  making  known  hia  obaervationa  to  the  membera  of  the 
Sodety.  Any  unuaual  visitation  of  insects,  whether  as  regards  numbers  or  effects,  should 
be  at  once  reported,  and  the  results  of  any  experiments  placed  on  record.  Insects  should 
by  no  means  be  ruthlessly  destroyed  unless  in  the  form  of  caterpillars,  grubs  or  plant 
lioe,  they  are  found  in  the  act  of  devastation.  There  are  many  kinds  that  are  really  the 
fanner's  best  friends,  and  it  would  be  a  sad  mistake  to  slay  the  benefactor  with  the 
wicked.  This  shows  the  necessity  of  a  little  knowledge  of  the  subject ;  every  one,  for 
instance,  ought  aurely  to  know  that  a  lady-bird  is  a  moat  useful  destroyer  of  plant-lice, 
and  so,  also,  is  a  Syrphus  and  a  lace- winged  fly,  and  yet  how  few  there  are  who  would 
recognize  the  two  latter  if  they  saw  them.  A  beginning  ought  to  be  made  with  the 
children.  They  take  an  inatinctive  delight,  aa  a  rule,  in  living  creaturea  and  are  charmed 
to  learn  aomething  about  them.  An  hour  a  week  at  achool  devoted  to  the  elementa  of 
entomology  and  botany  in  a  practical  form  would  be  of  untold  benefit  in  the  courae  of 
aabaeqnent  yeara. 

I  have  only  attempted  in  this  paper  to  give  a  brief  outline,  in  general  terms,  of  some 
of  the  benefits  to  be  derived  from  the  study  of  entomology  ;  those  who  are  on  the  spot  can 
enter  into  details  and  discuss  the  special  insects  that  are  present  causes  of  anxiety.  I 
would  only  say  farther  that  entomology  means  money — means  dollars  and  cents  lost  or 
saved  to  the  farmer,  f rait- grower  and  gardener.  If  the  Hessian-fly  has  this  year,  as 
ia  reported,  destroyed  in  some  cases  25  per  cent.,  and  on  the  whole  from  5  to  10  per  cent,  of 
the  vast  wheat  crops  of  Manitoba,  just  think  of  the  millions  of  dollars  that  that  means  1 
What  more  useful  work,  then,  can  be  undertaken  than  the  eff'art  to  aave  at  leaat  a  portion 
of  thia  immenae  aam  Y  Entomology  can  do  it,  if  the  farmera  will  only  believe  it,  and 
adopt  the  measures  that  its  experience  in  other  regions  has  proved  to  be  effective.  The 
expenditure  on  the  part  of  the  government  of  each  Province  or  Territory  of  a  few  thou- 
sand dollars  a  year  in  aecuring  the  aervicea  of  a  trained  entomologiat  and  in  diaaeminating 
hioadcaat  the  requiaite  information  would  enable  the  whole  of  the  farming  community  to 
mite  in  an  intelligent  plan  of  campaign  againat  the  common  foe  and  dear  their  fiirida  of 
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the  iDBidionB  peat.  If  a  ptck  of  wolves  were  to  come  down  from  the  moontaiiui  and  rftv- 
Age  the  flock  and  herds  of  the  cfommanity,  carrying  off  and  destroying  one-tenth  of 
the  cattle  and  sheep,  it  wonld  not  be  long  before  every  man  in  the  oonntry  who  ooold  fire 
a  gnn  and  ride  a  horse  would  be  in  hot  haste  to  join  in  a  fierce  onslaught  npon  them. 
Why  should  there  not  be  an  equal  effort  and  an  equal  determination  to  get  rid  of  an 
insect  enemy  that  causes  the  loss  of  just  as  great  an  amount  of  most  valuable  property  I 
In  the  one  case  there  is,  to  be  sure,  the  instinctive  love  of  the  chase  and  all  its  attenduit 
excitement,  while  in  the  other  there  is  the  humdrum  adoption  of  some  speoial  date  of 
ploughing,  some  particular  variety  of  seed,  some  careful  burning  of  stubble,  some  extra 
oleaning  of  grain, — perhaps  some  Uttle  expense,  not  for  powder  and  shot,  but  for  remedial 
applications. 

There  is  another  side,  also,  I  am  glad  to  learn,  to  the  North- West  Entomological  So- 
ciety. It  is  paying  attention  to  practical  Botany,  and  also  to  Geology.  The  latter,  to  the 
ears  of  most,  conveys  the  word  gold^  and  I  need  not,  therefore,  refer  to  the  value  of  it, — 
but  all  I  have  said  about  the  study  of  insects  applies  equally  well  to  that  of  weeds.  The 
one  are  as  ubiquitous  as  the  other,  and  it  is  quiie  evident  Uiat  over  the  vast  prairies  of 
the  North- West,  with  their  rich  soil  and  luxurious  vegetation,  weeds  are  going  to  prove  as 
tough  a  pfoblem  as  the  worst  of  our  insect  foes.  Here,  too,  iJl  can  do  something — all  can 
co-operate.  No  man  should  be  permitted  to  let  his  neighbour's  fields  be  sown  with  the 
seeds  of  weeds  that  he  has  been  too  lazy  or  too  careless  to  cut  down.  But  many  weeds 
are  blown  for  miles  across  the  land  and  have  to  be  dealt  with  in  various  ways.  These  are 
matters  to  be  studied  and  objects  upon  which  experiments  must  be  tried, — and  here,  too, 
oomes  in  the  necessity  of  some  education,  some  elementary  information  by  means  of  which 
a  noxious  weed  may  be  distinguished  from  a  useful  or  a  harmless  plant. 

I  am  writing  from  a  long  way  off  and  to  dwellers  in  a  land  that  I  have  never  seen, 
but  in  matters  of  science  distance  makes  no  difference^  We  are  all  brothers  in  search  of 
truth.  We  are  all  at  one  in  our  desire  to  help  each  other  in  any  way  we  can — to  lessen 
the  toil  and  cheer  the  labours  of  those  who  are  preparing  the  way  for  a  rich  and  prosperous 
community,  a  goodly  province  in  the  Empire  of  our  Qaeen  and  the  Oonfedsraoy  of  our 
Dominion. 


ADDRESS  BT  DR.  HENRT  GEORQE,  M.R.O.S.,  ENO.,  L.R.O.P. 

Mr.  President,  ladies  and  gentlemen,  and  fellow  members  of  the  Northwest  Ento- 
mological Society,  I  am  glad  to  greet  you.  As  long  as  I  have  been  in  Alberta — some  ten 
years — I  have  looked  forward  to  this  time,  when  men  are  ready  to  use  both  brains  and 
eyes,  and  not  merely  till  the  ground  and  perform  various  other  labors  in  these  almost  wild 
parts  of  the  world. 

I  take  it  that  the  chief  object  of  this  Society  is  to  enable  the  fanner  to  distinguish 
between  his  friends  and  enemies,  as  relating  to  his  crops,  grasses,  domestic  herds,  ^ 
Birds,  animals,  insects,  weeds,  are  all  under  this  head ;  and  it  behoves  us  to  help  our 
Secretary  in  his  praiseworthy  endeavor  to  make  us  understand  and  learn  how  to  distin- 

Suish  between  what  we  should  destroy  as  vermin  and  what  we  should  protect  as  bene- 
oial  to  the  agricultural  interests. 

I  may  say  that  the  love  of  observing  nature  has  been  bom  in  me,  and  when  I  came 
out  here  and  heard  a  man  called  a  "  bug  hunter "  I  was  much  insulted,  as  I  had  never 
before  connected  that  obnoxious  word  with  anything  except  the  little  insect  that  dis- 
turbs night's  slumbers  in  some  cases.  But  I  might  bring  these  remarks  to  an  end  as  the 
Secretary  has  kindly  asked  me  to  piok  out  some  animal  or  bird  and  give  you  my  observa- 
tions and  readings  on  the  same.     I  am  going  to  give  you  a  few  words  on  the 

PooKBT  Gopher.     {O.  buraaritu). 

This  animal  is  like  the  English  mole  in  many  respects,  but  differs  in  others.     like 

the  mole  it  lives  underground  and  throws  up  small  heaps  of  fine  earth,  having  '*  runs  " 

nder  the  ground.     Its  fur,  both  in  texture  and  color,  is  very  jiimUar.     It  looks  like  a 
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iHge  aouB ;  Uthiek  nt,  witk  k  ibort  tail,  slmoat  devoid  of  hair.  Iti  olawt  an  long  (or 
di^Bg,  b«k  an  not  ahaped  like  tho  mole'i ;  alao,  its  teeth  are  quite  difforent,  ahowlng 
that  thaj  live  ob  different  dieta.  The  pocket  gopher  is  eeaentiallj  a  rodent,  ie.,  one  (rf 
tta  gnawing  aaimala,  hATing  the  four  inaoiaor  teeth  long  and  like  chiaeli,  whereas  the 
Bole  hM  repilar  fleth-eating  teeth,  and  ia  insectiToroas  chiefly  in  iti  diet  The  reaaon 
tbla  ii  called  "  pocket"  gopher  ia  beoavae  it  haa  on  each  aide  of  the  montli  two  ponchei 
wbiob  are  jngt  like  the  fingen  of  a  glove  when  tnmad  inride  out.  They  are  ontwda  the 
Bonth,  ao  that  when  filled  hare  to  be  emptied  by  the  forepawa  which  presi  ont  the  con- 
tenta.  Theae  animali  are  more  deatraotive  than  uefal,  and  though  I  have  no  doobt  tnat 
thvy  kill  many  inaeata  yet  they  chiefly  live  on  roota  of  grosa,  grain,  &c.,  alao  are  fond  of 
potatoes,  carrots,  and  most  of  the  farmer's  root  crops.  They  chiefly  come  up  from  the 
gronnd  in  the  twilight  and  form  one  of  the  chief  foods  of  the  long-eared  and  short-eared 
owls,  I  have  aeen  them  in  the  day-time  but  rarely.  I  nnderstand  that  one  of  the  best 
ways  of  catching  them  is  by  patting  a  trap  in  the  "  ran  "  between  two  heaps  of  earth. 
nuB  is  one  of  the  farmer's  foes  and  wants  destroying.  It's  heaps  of  earth  are  nnsightly, 
and  do  harm  in  covering  op  grain  and  seeds  too  deep ;  their  "  rnns  "  take  away  earth 
from  the  roots  of  grass,  grain  and  shrubs,  and  lastly  they  eat  and  destroy  root  crops. 

With  many  thanks  for  listening  to  theae  few  words,  I  most  condnde ;  bnt  I  hope  to 
•ee  this  Society  progress  and  take  its  plaoe  as  one  of  ^e  first  scientifio  societaes  in  the 
gnat  North-west  of  Canada. 


Fia.  89.— Hexl  of  Pookst  Oopher. 


ADDRESS  BY  MB.  HENRY  H.  LYUAN,  MONTREAL 

Qestlsmeb. — Yonr  President,  or  shonld  I  not  rather  say  our  President  aa  I  also 
am  enrolled  as  a  member  of  the  North  West  (Oanada)  Entomological  Society,  has  asked 
ma  to  oontrlbote  a  paper  on  the  beat  means  of  furthering  the  aims  of  the  Society,  for  tho 
annual  meeting. 

Living  so  far  east  from  the  headquarters  of  the  Society  it  ia  not  easy  to  be  folly 
aware  of  the  conditlonB  under  which  the  work  is  carried  on. 

In  our  Montreal  Branch  of  the  Eutomologioal  Society  of  Ontario  we  have  only  abont 
80  members,  bat  as  all  bat  one  or  two  live  in  Montreal  or  the  surrounding  municipalities 
it  ia  easy  f or  ua  to  get  together,  and  we  usually  Lold  eight  or  nine  monthly  meetings  dnr^ 
Ing  the  winter  seaaon. 

These  meetings  are  generally  held  at  the  honie  of  the  President,  but  sometimes  at 
the  booses  of  other  members  or  in  the  Natural  History  Musenm.  When  held  in  private 
hoBsea  we  generally  have  some  refreshments,  snch  as  coffee  and  cake,  or  lemonade,  etc, 
and  sodal  conversation  after  the  adjournment  of  the  meeting, 

'  Probably  the  holding  of  snch  meetings  would  not  be  practioable  in  the  oaae  of  the 
North  Wast  Society,  on  account  of  the  members  being  too  mnoh  icattered. 
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For  myielf,  not  being  an  agrioaltQriat,  I  most  oonfees  that  mj  intereati  lie  more  on 
the  parely  Bci*  ntifio  side  of  the  sabjeot^  bnt  doabtlesa  yon  are  more  intereated  in  the 
practical  side  of  the  matter  and  desire  to  know  how  beat  to  fight  the  inaecta  which  are 
always  attacking  yonr  crops. 

The  first  suggestion  that  I  woald  make  is  that  yon  should  join  the  Entomological 
Society  of  Ontario  as  a  branch,  as  the  benefits  to  be  derived  from  such  anion  are  very 
great  as  I  think  I  can  show  you. 

Membership  in  the  Society  only  inyolyes  an  annual  subscriptioa  of  one  dollar  per 
member,  half  of  which  sam  is  retained  by  the  Branch  for  its  own  expenses,  while  the 
6ther  half  is  transmitted  to  the  head  office  at  London,  Ont.  This,  surely,  is  a  very 
moderate  subscription  when  the  benefits  received  are  considered,  and  I  would  now  invite 
your  consideration  to  those  benefits.  In  the  first  place  each  member  of  the '  Branch 
becomes  a  full  member  of  the  Society  with  all  the  rights  and  privileges.  Each  member 
receives  regularly  the  monthly  journal  of  the  Society,  the  Canadian  Entomologist, 
which,  though  a  highly  scientific  magazine,  always  contains  something  of  interest  even  to 
the  tyro.  Each  member  also  receives  the  Annual  Report  of  the  Society,  and  this  will 
probably  be  the  most  important  consideration  to  the  majority  of  the  members,  especially 
as  the  value  of  this  privilege  has  been  greatly  enhanced  of  recent  years  as  Prof.  James, 
the  Deputy  Minister  of  Agriculture  of  Ontario,  has  adopted  the  practice  of  sending  to 
aU  members  who  are  not  in  arrears  a  bound  volume  containing  not  only  the  Annual 
Report  of  the  Entomological  Society  but  also  the  Annual  Report  of  the  Fruit  Growers' 
Association  of  Ontario  and  the  Annual  Report  of  the  Fruit  Experiment  Stations  of 
Ontario.  The  volume  for  1898  recently  distributed  contained  altogether  403  pages 
folly  illustrated  and  of  great  interest  and  value  to  agriculturists  and  fruit  growers. 

And  while  the  advantages  of  belonging  to  the  larger  society  are  so  great  there  are 
no  disadvantages.     The  North  West  Branch  would  be  still  as  free  as  it  is  now  to  manage* 
its  own  affairs,  and  would  have  the  advantage  of  all  this  valuable  and  popular  ag^cul* 
tural  and  scientific  literature,  and  if  this  suggestion  were  adopted  the  membership  of  the 
Branch  could  be  divided  into  honorary  and  regular. 

As  every  year  Dr.  James  Fletcher,  the  Entomologist  and  Botanist  of  the  Experi- 
mental Farms,  makes  a  trip  through  the  Northwest  Territories,  I  would  suggest  that  if 
possible  the  Society  should  receive  from  him  an  annual  lecture  under  the  auspices  of  the 
Society. 

One  other  suggestion  that  I  should  make  is  that  those  who  make  collections  of 
insects  or  plants  should  be  most  particular  in  labeling  them  with  the  exact  locality  where 
obtained  and  date  of  capture  or  of  blooming,  as  the  case  may  be,  and  that  those  who  do 
not  regularly  collect  specimens  should  at  least  preserve  specimens  of  thode  whiq)i  are 
found  troublesome,  in  order  that  they  may  be  correctly  determined,  and  also  that  they 
may  be  able  to  compare  them  with  other  and  similar  insects,  so  many  species  being  easily 
confosed  with  other  forms,  and  that  all  observations  of  interest  be  invariably  entered  at 
the  time  in  a  note  book,  it  not  being  safe  to  trust  even  to  the  best  memory  in  such  cases. 

In  regard  to  Botany  I  should  say  that  this  science  is  so  closely  connected  with 
Entomology  that  every  entomologist  should  be  also  a  botanist,  and  every  botanist  might 
well  be  an  entomologist  also.  The  flowers  of  the  North  West  are  so  beautiful  that  I 
should  think  that  everyone  must  be  charmed  by  them. 

I  had  the  pleasure  of  msking  a  trip  across  the  continent  in  1890  and  was  simply  . 
delighted  by  the  beauty  of  the  wild  flowers  of  the  prairies.  Though  travelling  rapidly, 
only  stoppiDg  a  day  or  two  at  a  few  of  the  principal  points,  I  yet  succeeded  in  making  a 
very  respectable  eollection  9f  both  the  plants  and  butterflies  of  the  region  traversed, 
jumping  off  the  train  to  gather  plants  at  almost  every  stopping  place  along  the  line  dur- 
ing the  day  time. 

I  regret  that  I  am  unable  to  meet  n  ith  you  at  this  the  first  annual  meeting  of  ths 
Society,  but  hope  that  you  will  have  a  very  successful  meeting,  and  if  any  of  my  sug- 
gestions are  deemed  worthy  of  adoption  I  shall  be  very  glad. 

With  all  good  wishes  I  am, 

faithfully  yours, 

HiKBT  H.  Ltmah. 
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Henbt  Hebbbbt  Ltmah,  M.  A. 

• 

The  portrait  prefixed  to  thia  volume  is  that  of  Mr.  Henry  Herbert  Lyman,  of 
Montreal,  who  has  just  retired  from  the  Presidency  of  the  Entomological  Society  of 
Ontario.  He  was  bom  at  Montreal  on  the  21  at  of  December,  1854,  and  was  educated  at 
the  West  End  Academy  and  the  High  Sohool,  winning  at  the  latter  the  Davidson  medal. 
Rom  school  he  proceeded  to  the  Mc^ill  IJniveraity  and  obtained  his  degree  of  B.  A.» 
with  the  distinction  of  being  the  Logan  Medalist  in  Geology  and  Natural  Sciences,  in 
1876 ;  in  due  course  he  took  his  M.  A.  degree  in  1880. 

The  year  following  his  graduation  at  McGill  (1877)  he  entered  the  business  of 
Lymana,  Clsre  k  Oo.,  wholesale  druggists,  in  Montreal,  of  which  his  father  was  a  prin 
dpal  partner ;  two  years  later  the  firm  became  Lyman,  Sons  k  Co.  Mr.  H.  H.  Lyman 
is  now  senior  partner  in  the  firm  and  is  also  president  of  the  Lyman  Bros,  k  Ca  (limited) 
of  Toronto.  Th^se  business  houses  are  known  throughout  the  length  and  breadth  of  the 
Dominion,  and  have  always  been  distinguished  for  their  upright  dealing,  energy  and 
enterprise. 

At  the  same  time  that  he  began  his  business  career  he  joined  the  volunteers  in 
Montreal ;  stprtin^  as  an  Ensign  in  the  5tli  battalion,  now  the  Royal  Scots  of  Canada,  he 
gradually  rose  to  be  Major  in  1885,  with  which  rank  he  retired  in  1891. 

Though  deeply  engrossed  in  business  and  with  much  of  his  leisure  taken  up  by  hia 
military  duties,  he  yet  found  time  to  devote  to  his  instinctive  love  for  Natural  History* 
When  less  than  eight  years  old  he  began  to  take  an  interest  in  insects  and  to  observe 
their  ways,  and  when  only  twelve  he  started  to  form  a  collection,  the  precursor  of  what 
is  now  one  of  the  finest  collections  of  Lepidoptera  in  Canada.  His  first  printed  observa- 
tions on  insects  appeared  in  the  6th  volume  of  the  Canouiian  Entomologist  (1874)^  and 
shewed  that  even  in  those  early  days  he  was  engaged  in  the  rearing;;  of  butterflies  and 
moths,  a  work  to  which  he  has  largely  devoted  himself  ever  since.  He  has  now  contrib- 
uted to  eighteen  out  of  the  thirty-one  volumes  thus  far  published,  and  has  also  furnished 
useful  and  interesting  papers  to  several  of  the  Annual  Reports  of  the  Society.  The  value 
of  hia  scientific  work  and  attainments  has  been  widely  recognized.  Since  1891  he  has 
been  a  member  of  the  Editing  Committee  of  the  Canadian  Entomologiat :  in  1 895  he  was 
elected  Vice-President  of  the  Entomological  Society  of  Ontario  and  continued  to  hold  that 
poaitisn  until  his  election  as  President  in  1897.  He  held  this  highest  place  in  the 
Society  for  two  years  to  the  great  satisfaction  of  the  membprs,  and  retired  at  the  recen 
annual  meeting.  He  is  also  a  Vice-President  of  the  Natural  Hist3ry  Society  of  Mon- 
treal, in  whose  winter  lectures  he  takes  an  active  part ;  an  associate  member  of  the  Cam- 
bridge Entomological  Club  ;  a  corresponding  member  of  the  New  York  Entomological 
Society  and  of  the  United  States  National  Geographic  Society ;  an  honorary  member  of 
the  North  West  (Canada)  Entomological  Society  ;  Fellow  of  the  Royal  Colonial  Insti- 
tute, Member  of  Council  of  the  British  Empire  League,  and  Member  of  both  the  British 
and  American  Associations  for  the  Advancement  of  Science.  He  has  also  been  for  the 
last  thirteen  years  President  of  the  Montreal  Branch  of  the  Entomological  Society  of 
Ontario,  and  has  done  more  than  any  other  man  to  keep  alive  the  enthusiasm  of  the  mem- 
bers and  encourage  all  who  show  any  interest  in  the  subject  to  persevere  in  the  study  and 
experience  for  themselves  the  joys  of  the  ardent  naturalist.  During  all  these  years 
nearly  all  the  monthly  meetings  have  been  held  at  his  house,  and  the  members  have 
greatly  enjoyed  his  generous  hospitality. 

Mr.  Lyman  is  a  notable  example  of  what  a  busy  man  can  do.  Though  engrossed 
all  day  long  with  the  duties  and  cares  of  a  very  extensive  business,  which  demands,  more 
perhaps  than  any  other,  a  close  attention  to  innumerable  details,  he  yet  finds  time,  not 
only  fbr  the  pleasures  of  an  energetic  collector  of  insects,  but  also  for  the  performance  of 
much  careful  and  conscientious  scientific  work.  His  published  papers  are  valuable  con- 
tributions to  science,  being  always  chsracterized  by  thorough  accuracy  of  statement  and 
shewing  the  results  of  painstaking  and  long-continued  research. 

O.  J.  8.  B. 
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BOOK  NOTICES. 

^'  Gbkbbal  Indsx  to  Miss  Ormerod's  Reports  on  Injurious  Inseotb,  1877  to  1898. — 
By  Robert  Newstead,  F.E.t3.     London  :  Simpkin,  Marshall  &  Co.     (Price  18  pence). 

For  twenty-one  years  Miss  Ormerod  has  been  issuing  her  trainable  Reports  of  Obser- 
yations  on  Injarions  Insects,  and  in  them  has  famished  a  most  useful  mine  of  information 
regarding  all  the  principal  insects  that  that  have  been  productive  of  injury  in  the  British 
Isles  during  this  long  series  of  years.  To  render  this  mine  readily  available  at  any 
moment,  a  very  satisfactory  index  has  been  prepared  by  Mr.  Newstead.  The  greater 
part  of  it  consists  of  a  '*  Qeneral  Index,''  in  which  reference  is  given  to  every  insect  treated 
of  in  the  Reports  under  its  scientific  name,  with  reference  also  to  habits,  modes  and  sub- 
jects of  attack,  etc.  This  is  followed  by  a  *'  Plant  Index,"  with  reference  to  the  insects 
attacking  each  ;  a  similar  "  Animal  Index,"  and  a  third  comprising  other  matters  attacked, 
such  as  lones  and  leather,  seeds,  etc. 

We  are  glad  to  learn  from  her  preface  to  the  volume  that  Miss  Ormerod  is  about  to 
begin  a  second  series  of  Reports  in  a  somewhat  different  form.  C.  J.  S.  B. 

Flashlights  on  Nature. — By  Grant  Allen;  illustrated  by  Frederick  Enock, 
Toronto  :  William  Briggs,  29  Richmond  Street  West.     (Price  70  cento),     pp.  312. 

The  late  Mr.  Grant  Allen's  versatility  as  a  writer  is  well  known,  but  whatever  opinion 
may  be  formed  regarding  his  novels  and  tales  of  fiction,  there  can  be  no  question  that 
few  authors  can  be  compared  with  him  when  he  devoted  himself  to  natural  history  sub- 
jects. His  papers  show  that  he  must  have  been  a  most  minute  and  painstaking  student  of 
the  wonders  of  plant  and  animal  life^  while  at  the  same  time  his  literary  skill  enabled 
him  to  describe  what  he  had  seen  and  studied  in  a  most  charming  manner  and  without 
any  loss  of  scientific  precision.  He  had  also  the  able  assistance  of  Mr.  Enock,  who  is  a 
well-known  entomologist,  and  who  evidently  aided  the  author  not  only  with  his  beautiful 
drawings  but  with  his  careful  observations  as  well. 

Most,  if  not  all,  of  the  papers  in  the  volume  before  us  have  already  appeared  in  the 
pages  of  a  widely  circulated  magazine,  but  they  are  well  worthy  of  reproduction  in  this 
more  permanent  and  convenient  form.  They  treat  of  inaects,  birds  and  plants,  under 
such  titles  as  the  Cows  that  Ants  Milk  ;  a  Plant  that  Melts  Ice  ;  a  Beast  of  Prey  (spider); 
a  Woodland  Tragedy  (doings  of  a  Butcher-bird) ;  Marriage  among  the  Clovers  ;  the  first 
Paper-maker,  etc.  The  closing  paper,  a  Foreign  Invasion  of  England,  gives  an  admirable 
description  of  the  life-history  of  the  Hessian*  fly.  The  illustrations,  about  a  hundred  and 
forty  in  number,  are  very  beautiful,  and  in  clearness  and  excellence  leave  nothing  to  be 
desired.  Anyone  with  a  love  of  nature  cannot  fail  to  be  delighted  with  the  book  and  to 
derive  a  knowledge  of  many  things  that  were  secrets  to  him  before.  0.  J.  S.  B. 


OBITUARY. 

On  the  16th  of  October  there  passed  away  at  Peterborough  one  of  the  original  mem- 
bers of  the  Entomological  Society  of  Ontario.  The  Rev.  Vincent  Clehbnti,  B.A.,  died 
at  the  age  of  eighty-seven  years.  He  was  a  clerygman  of  the  Church  of  England  but  had 
retired  from  active  service  some  years  ago  in  consequence  of  failing  eje-sigbt  and  other 
infirmities.  Bom  in  England,  the  son  of  a  famous  musicial  cam  poser,  TJ.  Clementi,  Esq., 
and  educated  at  the  University  of  Oambridge,  he  came  to  Canada  in  1855  and  settled  in 
Peterborough.  In  1863  he  was  appointed  rector  of  Lakefield,  where  he  remained  for 
eleven  years ;  he  then  became  rector  of  Lindsay,  and  on  his  retirement  returned  to 
Peterborough  to  spend  the  rest  of  his  days.  He  was  an  active  member  of  the  MASouic 
Society  and  rose  to  be  Ohaplain  of  the  Grand  Lodge  of  Ontario.  In  his  younger  days, 
and  indeed  throughout  the  whole  of  his  life,  he  was  devoted  to  natural  history,  horticul- 
ture and  art,  and  was  especially  interested  in  entomology.  He  contributed  occasionally 
to  the  early  volumes  of  The  Canadian  Eniomologut^  and  took  a  hearty  interest  in  the 
welfare  and  success  of  the  Society.  His  water  colour  drawings  of  insects  were  remark- 
able for  their  accuracy  and  beauty  of  execution.  He  was  held  in  the  highest  respect  and 
regard  by  all  who  knew  him,  and  died  a  devout  and  upright  man.  0.  J.  8.  B. 
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To  the  Honorable  John  Dryden,  Minieter  of  Agriculture  : 

Sib, — I  have  the^honor  to  present  herewith  the  thirty-first  annual  report  of  the 
Entomological  Society  of  Ontario. 

The  thirty-seventh  annual  meeting  of  the  Society  was  held  in  the  Oity  of  London  on 
the  13th  and  two  following  days  of  November,  1900,  when  the  officers  for  the  ensuing  year 
were  elected  and  the  necessary  business  of  the  Society  was  transacted.  The  report  of  the 
proceedings  includes  the  audited  financial  statement  of  the  Treasurer  and  reports  of  the 
various  branches,  sections  and  officers  of  the  Society ;  also  the  papers  and  addresses  on 
various  Entomological  topics  presented  during  the  meetings. 

The  Canadian  BrUomologistf  the  Society's  monthly  magazine,  has  been  regularly 
issued  and  is  now  completing  its  thirty-second  volume.  Its  circulation  in  all  parts  of  the 
world,  and  its  value  as  a  scientific  publication  have  been  well  maintained. 

I  have  the  honor  to  be,  Sir, 

Tour  obedient  servant, 

CHARLES  J.  S.  BETHUNE, 

Editor. 

LoNDOK,   OlTTARlO. 
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THE  ENTOMOLOGICAL  SOCIETY  OF  ONTARIO. 


ANNUAL  MEETING. 

The  thirty-ieTeiiih  annaal  meeting  of  the  Entomological  Sodety  of  Ontario  was  held 
in  London,  the  headqaartcrs  of  the  Society,  on  the  13th,  14th  and  15th  of  November, 
1900. 

On  Taesday  evening,  the  Idth,  a  joint  meeting  was  held  with  the  London  Horticnl- 
toral  Society  in  a  lecture  room  at  the  Normal  School.  Notwithstanding  the  inclemency 
of  the  weather,  a  snowstorm  prevailing  at  the  time,  the  hall  wa^  completely  filled  by  a 
very  appreciative  audience,  representing  both  Societies  and  the  general  pablic  as  well. 
The  proceedings  were  much  enlivened  by  infttrome ntal  and  vocal  musical  selections  kindly 
furnished  by  Miss  Morphy  and  Mrs.  Edna  S.  Kobb,  who  was  accompanied  by  Mr.  J.  W, 
Fetherston.  The  Horticultural  Society  is  a  new  orginiz%tion  which  has  not  yet  com- 
pleted its  first  year  of  existence,  but  has  shewn  itself  to  be  full  of  energy  and  enterprise. 
Two  very  successful  flower  shows  were  held  during  the  summer  and  several  public  meet- 
ings at  which  addresses  were  given  on  horticultural  and  kindred  topics.  The  directors 
and  officers  are  all  members  of  the  Entomological  Society  and  so  intimate  are  the  relations 
between  the  two  that  the  younger  organization  may  be  regarded  as  a  section  of  the  older 
and  larger  institution. 

The  chair  was  taken  by  Mb.  0.  C.  Jambs,  Deputy  Minister  of  Agriculture  for 
Ontario,  who  delivered  the  opening  addreuk  He  began  by  explaining  the  intimate  rela- 
tion that  exists  between  horticulture  and  entomology,  showing  that  we  could  have  few 
fruits  or  flowers  if  there  were  no  insects,  and  that  there  could  be  no  insects  if  there  were 
no  vegetation.  While  many  insects  are  most  beneficial  to  fruits  and  flowers,  other  kinds 
are  most  destructive.  As  noxious  or  beneficial,  the  insect  world  has  the  closest  possible 
connection  with  the  vegetable  kingdom.  He  then  f>poke  of  the  various  aspects  of  horti- 
culture and  referred,  in  the  first  place,  to  the  labor  side.  In  the  sweat  of  the  brow 
must  the  soil  be  cultivated  ;  no  good  results  can  be  obtained  without  hard  work,  but  the 
earth  responds  most  bountifully  when  well  directed  labour  is  bestowed  upon  it. 

The  next  aspect  is  the  financial.  Horticulture  must  be  profitable  from  a  pecuniary 
point  of  view,  otherwise  there  would  not  be  so  many  professionally  engaged  in  it.  Their 
erident  sacceas  and  the  expensive  character  of  their  equipment  shows  that  they  are  pro- 
viding for  a  real  want  of  the  community.  All  over  the  country  there  are  extensive  con- 
servatories for  the  production  of  fiowers,  and  here  and  there  large  nursery  gardens  for  the 
supply  of  fruit  trees  and  ornamental  shrubs  and  plants. 

But  is  there  anything  inteliedual  in  horticulture  ?  In  the  early  days  of  this  country 
the  pioneer  farmers  devoted  themselves  exclusively  to  the  raising  of  grain,  and  they 
began  in  the  same  way  in  Manitoba.  All  that  they  produced  in  excess  of  their  own 
requirements  was  bartered  for  the  nect^ssary  supplies  of  their  families.  After  a  time  the 
care  of  cattle  and  pigs  was  added  to  the  work  of  the  farm  and  by  degrees,  after  the  lapse 
of  many  years,  this  department  grew  into  the  great  live  stock  industry  that  we  find  to 
be  so  prosperous  and  so  important  to-day.  The  next  development  was  the  planting  out 
of  a  few  acres  of  apple  trees  and  the  addition  in  this  way  of  an  orchard  to  nearly  every 
farm.  The  benefits  derived  from  this  improvement,  both  in  the  supply  of  a  most  whole- 
some and  agreeable  variety  for  the  domestic  table  and  the  production  of  a  lucrative  crop, 
were  soon  realized ;  more  and  more  land  was  given  up  to  fruit  culture,  a  higher  taste 
was  developed,  a  more  lofty  plane  of  life  was  reached.  The  monotonous  routine  of  the 
early  farmer's  life  was  changed  to  one  filled  with  variety  as  the  seasons  came  and  went, 
and  men  found  that  reading  and  knowledge  were  required  for  the  successful  prosecution 
of  their  varied  pursuits.  A  further  mark  of  progress  was  the  adornment  of  the  home- 
stead with  flowers  and  shrubs.  The  ornamentation  of  the  home  with  these  objects  of 
naftoral  beauty  and  the  elevation  of  taste  engendered  by  them  indicated  the  highest  stage 
of  oovntqr  life.    The  oomUnation  of  aU  these  things  that  have  been  referred  to  fvovidfliL  % 
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mode  of  life  that  cannot  be  dull  and  that  requires  a  high  degree  of  intelligenoe  and 
ability  for  its  sncceBBf td  proaeontion. 

Intellectual  people,  the  speaker  continued,  are  much  inclined  towards  horticulture. 
When  such  retire  with  a  competence  from  the  business  of  life  they  usuaUy  find  some 
place  on  the  outskirts  of  a  city  or  town  where  there  is  room  for  a  garden,  and  there  they 
enjoy  their  leisure  in  the  cultivation  of  fruits  and  flowers.  In  proof  of  this  devotion  to 
gs^ening  on  the  part  of  men  who  possessed  the  highest  intellectual  gifts,  the  speaker 
referred  to  several  well-known  authors.  Blackmore,  whose  novek  hold  a  place  in  the 
first  rank,  thought  more  of  his  fruits  and  flowers  tlum  he  did  of  his  books.  Rider  Hag- 
gard not  long  ago  retired  to  an  estate  in  England,  and  now  he  prefers  to  be  spoke'h  of  as 
a  farmer  or  gardener  rather  than  as  a  writer  of  fiction.  John  Burroughs,  the  charming 
American  writer,  shows  in  his  works  his  devotion  to  birds  and  flowers.  Oharles  Dudley 
Warner  lived  for  ten  years  in  Hartford  before  he  became  popular,  and  then  it  was  due 
to  his  papers  as  an  amateur  gardener  published  in  the  Hartford  CowriiT.  These  attracted 
much  attention  and  were  published  in  book-form,  with  an  introduction  by  Henry  Ward 
Beecher,  under  the  now  well-known  title  "  My  Summer  in  a  Garden." 

The  greatest  Canadian  historian  is  undoubtedly  Francis  Parkman.  Though  not  a 
dweller  in  our  country,  he  devoted  himself  to  the  study  of  its  early  annals  and  produced 
a  series  of  works  that  cannot  be  too  highly  praised  for  the  beauty  of  their  style  and  the 
intense  interest  of  their  contents.  His  recently  published  biography  deserves  to  be 
widely  read ;  it  shows  that  the  great  moral  of  his  life  was  the  surmounting  of  difficulties. 
Almost  blind,  crippled  with  rheumatism,  prostrated  with  nervousness,  without  a  really 
well  day  for  twenty-five  years,  he  yet  managed  to  accomplish  a  vast  amount  of  admirable 
literary  work.  At  the  early  age  of  twenty-six  he  made  an  expedition  along  the  famous 
"  Oregon  Trail "  in  the  search  for  materials  for  a  contemplated  book.  The  hardships  he 
then  endured  undermined  his  health  and  he  was  compelled  to  lay  aside  his  literary  work 
for  a  time.  Horticulture  became  his  exclusive  pursuit  for  several  years  and  by  its  aid 
he  gradually  regained  his  former  health  and  vigour.  He  made  the  growing  of  roses  and 
lilies  his  specialty,  and  at  one  time  possessed  a  thousand  varieties  of  roses  and  a  great 
number  of  hybrids  that  he  had  obtained  fiom  lilies  and  other  flowers.  The  meritorious 
character  of  his  work  was  attested  by  his  winning  no  less  than  326  awards  at  the  flower 
shows  of  the  Massachusetts  Horticultural  Society.  In  1871  he  was  actually  appointed 
Professor  of  Horticulture  by  Harvard  University  and  he  held  the  position  for  a  year. 
After  that  he  returned  to  his  literary  pursuits  and  gained  a  reputation  second  to  none 
as  a  painstaking,  accurate  historian  of  the  romantic  period  of  the  early  French  regime  in 
Oanada. 

Horticulture  when  broadly  pursued  is  an  education  in  itself ;  it  requires  undoubted 
powers  of  observation  and  induction,  and  as  it  demands  intelligence,  men  of  intelligence 
take  a  delight  in  it.  It  has  also  a  moral  aspect  Take  the  case  of  a  boy — if  he  has  a 
fondness  for  flowers  and  fruits,  insects  and  binls,  he  cannot  be  an  immoral  person.  His 
tastes  are  too  high  for  that ;  his  love  for  the  beautiful  things  in  nature  raises  him  to  a 
higher  level  and  exalts  his  aspirations  far  above  the  sordid  things  of  earth.  Believing 
thu  to  be  the  result,  we  can  realize  how  important  it  is  that  space  should  be  given  in  our 
School  system  for  ^'  Nature  Study."  It  instinctively  appeals  to  the  hearts  of  all  child- 
ren, and  by  its  cultivation  leads  them  on  to  higher  things  and  makes  them  better  fitted 
to  take  their  place  with  their  fellows  in  later  life— to  do  their  duty  more  intelligently, 
more  uprightly,  towards  their  country,  their  neighbours,  and  at  their  own  fireside. 


THE  PLANTING,  CARE  AND  PRUNING  OF  THE  TREES  IN  THE  PARES 

AND  STREETS  OF  THE  CITY. 

Bt  Mb.  W.  K  Sauhdbbs,  of  London. 

The  subject  upon  which  I  have  to  speak  to  you  to-night  is  of  great  importance  from 
every  point  of  view,  and  while  I  only  intend  to  touch  upon  certain  phaseSi  I  feel  sure 
MBtereatyon  bsve  in  the  matter  will  lead  you  to  follow  it  out  in  other  lines  also. 
Kb  nMtaiv,  treea  grow  in  one  of  two  ways — eiVli»c  in  a  orowded  foreati  or  in  phoes 
vJauf  open,  where  they  get  plenty  ot  Ugb%.    AX&o^  Ai|$xXi  \a  \im  \i^  %U^  ^fei 
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among  the  trees  it  is  the  only  neoessary  for  which  they  enter  a  great  competitiye  struggle, 
upon  which  their  very  lives  depend.  When  once  started  a  tree  cannot  help  getting  a 
certain  quantity  of  food  and  moisture,  but  unless  it  receives  light  also,  it  dies. 

In  the  forest,  trees  grow  as  closely  together  as  they  can  live,  and  there  is  a  constant 
struggle  to  reach  the  top ;  those  that  succeed  in  doing  so  will  spread  out,  and  by  shading 
the  lower  ones,  kill  them  just  as  surely  as  though  one  cut  them  off  with  an  axe.  This 
method  of  growth  shades  the  ground  closely,  keeping  it  damp  and  cool,  and  each  year's 
crop  of  leaves  buries  beneath  it  as  it  falls  the  dead  limbs  and  bark  chips  which  fell  dur- 
ing the  summer  and  preceding  winter,  and  these,  kept  always  damp  by  this  mulch  of 
leaves,  soon  decay,  and  with  the  leaves  themselves  form  what  we  know  as  leaf-mould, 
the  whole  process  being  nature's  method  of  making  fertile  soil.  This  is  the  normal  forest 
condition,  and  the  product  of  its  development  is  timber,  straight-grained,  strong  and 
nearly  knot-free  wood,  the  joy  of  the  carpenter's  heart  and  one  of  the  best  gifts  of  the 
Creator  to  man. 

But  once  in  a  while,  in  natural  conditions,  and  more  often  when  the  agency  of  man 
is  involved,  a  tree  gets  a  chance  to  grow  in  a  place  where  there  is  an  abundance  of  light 
on  all  sides,  and  what  result  do  we  find  1  This  tree,  instead  of  growing  tall  as  rapidly  as 
possible,  for  fear  that  some  competitor  will  cut  off  its  supply  of  light,  grows  broad  nearly 
as  fast  as  it  grows  tall,  and  sometimes  faster ;  all  sides  are  covered  with  leaves,  and  aU 
the  branches  beneath  are  draped  with  leaves  in  nature's  own  unequaled  manner.  Be- 
tween these  two  styles  of  trees  there  is  little  resemblance ;  the  shape  is  difierent,  the 
leaves  are  all  over,  instead  of  merely  at  the  top,  while  the  wood,  though  equally  good  for 
burning,  is  so  full  of  knots  from  the  well  developed  limbs  that  it  is  nearly  useless  for 
lumber,  but  for  beauty  there  is  no  comparison.  The  one  shows  nature  in  a  creative  mood 
making  soil  and  timber  for  the  use  of  generations  yet  unborn ;  and  the  other  shows  her 
in  an  artistic  mood,  and  the  product  is  something  whose  beauty  is  rarely,  if  ever,  equaled 
by  the  artifice  of  man. 

Scarcely  can  the  dullest-minded  person  pass  a  beautiful  tree  without  rendering  his 
meed  of  admiration,  and  many  of  these  growths  are  of  such  surpassing  beauty  that  one  is 
tempted  to  wonder  if  the  Creator  could  possibly  make  anything  finer,  and  yet  so  inscrut- 
able are  the  ways  of  some  men  that  they  cut,  maul,  disfigure  and  distort  these  c:if ts  of 
God,  and  they  appear  to  think  that  He  does  not  know  how  a  tree  should  grow  and  that 
it  is  their  duty  to  teach  Him. 

In  our  parks  and  city  streets  trees  are  grown  mainly  for  purposes  of  shade  and 
beauty,  and  as  the  coolest  and  most  dense  shade  is  given  by  the  most  beautiful  trees, 
namely,  those  that  are  covered  with  leaves  above,  below  and  on  all  sides,  it  naturally 
follows  that  our  city  trees  should  be  grown  in  this  form.  And  there  is  but  one  way  to 
grow  them  after  this  manner,  and  that  is  by  giving  them  plenty  of  light,  and  keeping  the 
trimming  fiend  at  a  distance. 

In  Victoria  Park,  young  as  it  is,  many  trees  are  at  this  moment  ugly  and  deformed 
by  a  want  of  observance  of  these  conditions,  light  and  trimming,  and,  in  fact,  one  can  see 
there  some  of  the  most  striking  examples  of  how  not  to  grow  a  tree  that  can  be  found  in 
a  long  journey.  But  it  seems  invidious  to  single  out  Victoria  Park,  when  one  can  see  in 
any  part  of  the  city  glaring  examples  of  distrust  in  the  Creator's  good  taste  and  ability 
to  grow  a  tree  properly. 

To  many  people  who  do  their  own  pruning  and  do  a  good  deal  of  it,  the  idea  may  not 
have  occurred  that  nature  really  intended  certain  trees  to  grow  in  certain  forms,  and  that 
no  matter  how  they  may  be  pruned,  that  form  will  always  be  the  ultimate  aim  of  the 
tree.  They  fail  also  to  realize  that  the  hand  of  God  is  omnipotent,  and  that  their  best 
endeavours  will  only  mar  the  perfection  of  beauty  into  which  a  tree  would  come  if  per- 
mitted to  follow  its  natural  bent. 

The  love  of  trees  is  implanted  deep  in  the  nature  of  nearly  every  person.  Many 
people  do  not  realize  this  until  they  come  into  possession  of  a  plot  of  ground,  where  a  few 
trees  are  growing,  when  their  natural  affection  comes  quickly  to  the  surface.  But  few, 
however,  have  this  feeling  so  chastened  with  wisdom  as  to  enable  them  to  treat  their 
trees  well ;  nearly  all  want  to  grow  two,  three  or  even  a  dozen  trees  in  the  space  that 
shodld  be  given  to  one,  not  resizing  how  much  better  it  would  be  to  have  qua  finj^VM^^ 
weUndiaped,  handsome  tree,  than  to  have  half  a  doien  stnn\Ad«  imA-AiMQ«^\»V<^^^  ^tm^ 
whose  00)7  real  ntUity  is  for  oonsomption  as  lueL    ISo  V>e\^isac  ip^Mil  tH  ^kuA  ^%^^i  ^^^^- 
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planted  love  can  be  offered  than  the  fact  that  it  is  almost  impoflsible  to  peiaaade  the 
average  man  to  part  with  a  single  one  of  hia  trees,  even  when  the  destraction  of  one 
means  the  'letterment  of  the  others. 

Occasionally,  however,  one  sees  a  tree,  even  in  London,  that  has  had  nnlimited 
chance  to  develop,  and  the  owners  of  these  grand  trees  declare  them  to  be  without  price; 
bat  these  beaatif al  examples  are  all  too  few.  The  other  extreme  is  everywhere,  and  per- 
haps the  most  flagrant  case  in  London  is  in  front  of  the  Collegiate  Institute.  There 
stand  three  or  four  rows  of  trees,  not  one  of  which  is  now,  or  has  any  prospect  of  ever 
being  anything  but  an  eyesore,  and  yet  those  trees  are  old  enough  and  have  used  enough 
nourishment  from  the  soil  and  light  from  above  to  have  made  trees  as  handsome  as  any 
in  the  city  had  they  been  given  proper  opportunity.  They  are  now  so  far  g'>ne  that  it  would 
be  almost  impossible  to  make  a  really  flue  tree  out  of  a  single  one  of  them  ;  and  what  has 
occurred  here  is  in  process  of  occurring  all  over  where  from  two  to  ten  trees  are  planted 
in  the  space  which  one  large,  well-grown  tree  will  need  in  twenty-five  years. 

At  irregular  intervals  a  man,  called  by  courtesy  a  "  tree  pruuer,"  more  or  less  author- 
ized by  those  who  rule  over  us  to  butcher  eyerj  inanimate  object,  travels  through  our 
streets  and  makes  a  bad  matter  still  worse. 

A  gentleman  living  near  my  house  had  last  summer  a  very  handsome  cut-leaved 
birch  and  a  good  many  maples  growing  on  his  front  lawn.  Noticing  that  the  birch  was 
beginning  to  suffer  from  being  overcrowded,  I  one  day  complimented  him  on  the  beauty 
of  his  tree,  and  suggested  that  it  needed  more  room  in  order  to  retain  its  beauty.  He 
replied  that  it  was  a  very  nice  tree,  but  it  needed  pruning,  and  he  was  getting  a  man  who 
understood  such  things  to  come  and  see  to  it.  The  beauty  of  this  species  of  birch  lies  in 
the  long,  slender,  drooping  branchlets,  and  in  the  handsome  pyramidal  shape  of  the  tree ; 
but  this  "  pruner  "  sawed  off  the  trunk  of  this  tree  at  about  eight  feet  from  the  top,  sawed 
one-third  off  the  larger  limbs,  and  left  the  tree  shorn  of  all  its  beauty  and  with  the  work 
of  years  destroyed.  All  the  tree  needed  was  to  receive  plenty  of  light  and  to  be  left 
alone.     Such  examples  are  abundant. 

I  notice  lately  that  the  tree  pruner  is  getting  in  his  deadly  work  at  Springbank  also. 
Within  the  past  year  or  two  the  birches,  poplars,  maples,  etc  ,  near  the  pamphouse  hive 
had  from  two  to  five  feet  taken  off  most  of  their  branches,  and  from  the  trunk  also.  The 
object  of  this  treatment  is  undiscoverabie.  The  spruces,  too,  in  other  parts  of  the  grounds, 
are  receiving  similar  attention,  and  of  all  trees  the  spruce  needs  pruning  least,  and  bears 
it  worst.  A  pruned  spruce  is  no  longer  a  spruce,  but  an  abortion,  unlike  anything  in 
nature  and  is  fit  only  for  the  brush  pile,  for  it  will  never  be  itself  again. 

When  trees  are  too  many,  cut  some  of  them  down.  A  tree  which  is  too  large  for  its 
environment  can  never  be  made  handsome  by  any  system  of  pruning,  and  not  only  that, 
it  will  spoil  others  which  might  be  ornamental  if  its  space  were  vacant. 

Now,  a  word  as  to  the  planting  of  shade  trees.  In  London  we  suffer  from  a  super- 
fluity of  silver  maple  (Acer  dasycarpum).  This  is  a  quick  growing  tree  of  handsome  form, 
but  there  are  others  that  are  as  quick  growing  and  many  that,  though  slow  growers,  are 
more  desirable  and  very  handsome.  Our  streets  should  not  all  be  planted  with  one  kind 
of  tree.  Monotony  should  be  avoided.  Besides,  when  a  blighting  disease  or  a  devastat- 
ing insect,  affecting  possibly  only  one  species  of  tree,  reaches  a  city  pUnt**d  with  that  tree 
only,  that  place  is  liable  to  have  very  few  good  treefi  left  S  ime  twenty-five  years  ago 
the  streets  of  London  had  many  locust  trees,  whose  foliage  and  flowers  are  boch  beautiful, 
but  the  locust  borer  came  among  them  and  now  they  are  gone.  The  maple  is  a  grand 
tree,  tardy  and  nobly  beautiful,  but  we  have  many  other  fine  trees  also,  and  doubtless  it 
was  never  intended  that  we  should  confine  ourselves  to  the  use  of  one  species  only.  The 
birches,  three  or  four  species  of  beautiful  trees,  immortalized  in  poetry  and  oharaoteristio 
of  the  north  ;  the  lofty  elm,  whose  fame  as  a  street  tree  in  New  England  has  spread  over 
the  entire  continent ;  the  fragrant  basswood,  the  evergreen  spruces  and  cedar,  the  hemlock, 
which  I  sometimes  think  is  the  handsomest  of  all  our  trees,  and  the  nut  trees,  chestnut,  but- 
ternot,  walnut,  beech  and  the  hickories — all  these  and  many  more  hsve  beauties  of  their  own, 
and  should  be  largely  used,  particularly  the  nut  class,  which  render  the  parks  attractive 
to  the  squirrels  and  the  birds  and  the  children,  and  is  it  not  for  the  children,  particularly 
ullage  oi  the  poorer  people,  for  whose  use  the  parks  should  mainly  exist  1  I  have  no  pati- 
19  widi  the  park  reguUtiouB  wUch  say  to  die  children,  <<  Keep  off  the  Grass,''    KMi»r 
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let  them  say,  "  Boys  and  girls,  this  park  is  for  yoa ;  ion't  destroy  it,  bat  enjoy  it  in 
every  posdble  way.**    Some  day  I  hope  ire  shall  see  this  principle  recognized. 

Beauty  in  the  streets  and  parks  is  an  asset,  and  should  be  well  looked  after,  as  it  is 
perhaps  the  greatest  attraction  a  city  can  have,  next  to  a  low  tax  rate ;  and  although  we 
have  to-day  many  thousands  of  spoiled,  ugly  trees,  fit  only  for  the  woodpile,  yet  there  are 
thousands  more  growing  up,  and  intelligent  care  can  prevent  most  of  them  from  following 
the  example  set  by  their  elders. 

These  points  upon  which  I  have  touched  aflEect  not  only  our  own  city,  but  almost 
every  city  and  town  in  our  country  ;  and  the  need  for  intelligent  care  is  urgent. 

It  was  only  a  few  weeks  ago  that  an  eminent  horticulturist  wrote  in  the  pages  of 
Chrd&ning^  a  leading  American  magazine,  of  the  folly  of  planting  trees  in  rows  along  the 
drives  in  parks,  a  method  which  is  the  worst  possible,  for  besides  spoiling  the  artistic 
appearance  of  the  place,  it  prevents  the  people  on  the  drives  fron  the  realizAiion  and  the 
enjoyment  of  the  beauties  of  either  the  nearby  or  the  distant  view,  and  yet,  despite  of  the 
fact  that  this  principle  is  freely  stated  and  admitted  by  the  best  authorities,  it  is  the  very 
method  which  is  being  adopted  in  our  river  park,  now  in  process  of  formation  ;  and  not 
only  that,  but  the  chief  part  of  the  trees  planted  have  been  soft  maples  and  Norway 
spruces,  the  very  ones  of  which  Londoners  have  already  far  too  many.  It  is  to  be  hoped 
that  ere  long  diff'frent  methods  may  prevail,  and  while  there  is  yet  time  the  best  may  be 
made  of  the  material  now  planted,  and  that  the  future  may  be  properly  provided  for  by 
the  planting  of  such  trees  as  will  lend  variety  and  beauty  to  the  landscape.  How  this  is 
to  be  accomplished  is  not  difficult  to  tell,  for  it  can  only  be  done  by  placing  the  control  of 
such  matters  in  the  hands  of  men  who  have  given  thought  and  study  to  the  subject.  Were 
oar  own  city  council,  for  instance,  to  appoint  for  1901  a  committee  consisting  of  a  few 
such  men,  and  to  give  them  a  free  hand  in  the  matter  the  effect  on  the  appearance  of  our 
city  parks  and  streets  would  be  great  and  lasting. 

I  have  not  touched  upon  the  matter  of  shrubs  and  flowering  plants,  but  it  would  be 
easy  to  make  a  great  improvement  over  present  conditions  were  the  plan  above  mentioned 
to  come  into  action,  and  no  plan  would  be  complete  that  did  not  aim  at  the  best  results 
in  these  points,  as  well  as  others ;  but  a  shrub  may  be  at  its  best  in  five  or  ten  years, 
whereas  a  tree  is  the  growth  of  decades,  and  neglect  for  ten  years  may  ruin  the  result  of 
twenty-five  years'  careful  work  and  thought 

Dr.  Jambs  Flstohkb,  Dominion  Entomologist  and  Botanist,  Experimental  Farms, 
Ottawa,  was  the  next  speaker.  His  address  was  illustrated  with  beautiful  lantern  pio- 
tures,  which  gave  great  pleasure  to  the  audience.  The  excellent  lantern  was  kindly 
provided  by  Mr.  Merchant,  Principal  of  the  Normal  School,  who  was  assisted  in  its 
manipulation  by  Mr.  K.  W.  Rennie. 

Dr.  Fletcher  first  presented  a  series  of  pictures  in  illustration  of  the  paper  that  had 
just  been  read  by  Mr.  Saunders  and  showed  how  trees  should  be  grown  and  treated,  giving 
as  examples  specimens  that  were  growing  on  the  Experimental  Farms  at  Ottawa  and  in 
the  North- West.  Many  of  these  were  from  photographs  taken  on  the  grounds  of  the 
Experimental  Farm  at  Ottawa,  and  had  been  specially  lent  for  the  occasion  by  Dr. 
William  Saunders,  the  Director.  Among  others  he  exhibited  the  Black  Walnut,  Russian 
Poplar,  A  ustrian  Pine,  Blue  Spruce, Scotch  Pine,  Outleafed  Birch,  and  some  very  remarkable 
trees  in  the  Rocky  Mountains  and  in  British  Columbia ;  he  also  showed  some  beautiful 
flowering  shrubs  and  other  interesting  plants,  the  Hydrangea  paniculata  grandiflora. 
Spiraea  van  Houtei,  Mary  Amott  Rose,  Charles  X  Lilac,  Cypripedium  spectabile,  etc. ; 
the  Devil's  Club  (a  most  troublesome  plant  to  mountain  climbers).  Hedges  on  the  North- 
West  Experimental  Farms,  Dr.  Saunders's  Hybrids  from  Apple  and  Pyrus  baccata ;  the 
method  of  spraying  trees  at  Ottawa. 

He  then  took  up  the  subject  of  insects,  showing  how  those  that  are  injurious  may  be 
divided  into  two  great  classes  according  to  the  mode  in  which  they  partake  of  their 
food,  namely  the  biting  (those  furnished  with  jaws)  such  as  caterpillars,  grubp,  beetles, 
&C.,  and  the  sucking  (those  provided  with  a  beak  or  sucker),  such  as  mosquitoes,  aphides, 
bugs,  <&a  The  former  can  be  destroyed  by  poisoning  their  food  with  such  substances  as 
Paris  green,  hellebore,  insect-powder,  <bc.,  but  the  latter  cannot  be  reached  in  this  way, 
and  must  be  subdued  by  substances  tha«  will  smother  them  when  applied  to  their  bodies, 
viz.,  kerosene  emulsion,  whale-oil  soap,  <&c.  The  many  beneficial  species  of  insects,  such 
as  lady-birds,  iohneumons,  carnivorous  ground-beetle,  which  prey  ufion  o^V^fraofisik^  %»iS^ 
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many  others,  ought  to  be  familiar  to  all,  so  that  they  should  not  be  wantonly  trodden 
under  foot  or  otherwise  destroyed.  Excellent  figures  of  all  those  referred  to  were  shewn 
upon  the  screen,  and  a  large  number  of  our  most  prevalent  insect  pests,  among  others,  the 
cabbage-root  maggot,  the  devastating  and  dimbin^^  cut-worms,  the  May  beetle  (whif'e 
grub),  pea-weevil  and  pea-aphis,  pear  psylla,  eye-spotted  bud-moth,  canker  and  palmer 
worms,  the  cigar  case-bearer,  plum  sphinx  and  curculio,  grape-vine  flea  beetle,  spruce  gall- 
louse,  tent  caterpillars,  codling  moth,  San  Jos^  scale,  and  the  lovely  Luna  moth.  Bach 
picture  as  it  appeared  was  briefly  described  in  the  speaker's  well-known  graphic  and  often 
humorous  manner,  and  the  interest  and  attention  of  the  large  audience  were  maintained 
to  the  laso. 

At  the  close  of  Dr.  Fletcher's  address,  the  following  resolution  was  proposed  by  Dr. 
Bethune,  who  spoke  briefly  in  its  support,  and  seconded  by  Principal  Kirk  ;  on  being  put 
to  the  meeting,  it  was  unanimously  adopted  : 

**  That  this  meeting  of  the  Horticultural  and  Entomological  Societies  endorses  the  idea 
that  the  control  of  the  city's  horticulture  should  be  in  the  hands  of  men  who  have  made 
this  science  a  study  ;  and  that  this  meeting  urges  upon  the  City  Council  the  advisability 
of  placing  in  the  hands  of  a  small  committee  of  citizens  the  entire  control  of  the  shade 
trees  on  the  streets  and  in  the  parks  of  London,  believing  that  in  this  way  only  can  the  best 
results  be  accomplished ;  and  that  the  secretaries  of  the  two  societies  are  hereby  instructed 
to  send  copies  of  this  resolution  to  the  Mayor  and  the  City  Clerk  early  in  January,  1901, 
asking  that  it  be  brought  before  the  Council  at  the  earliest  possible  moment,  and  request- 
ing  that  action  be  taken  thereon.*' 

At  the  conclusion,  votes  of  thanks  were  tendered  to  the  ladies  for  the  musical  treat 
that  they  had  afforded ;  Professor  James  and  the  other  speakers  for  their  intereiting 
addrecses ;  Professor  Lochhead,  for  the  loan  of  a  number  of  slides ;  and  Principal  Mer- 
chant, for  the  use  of  the  Lecture  room  and  lantern,  and  the  kind  assistance  that  he  and 
Mr.  Rennie  had  afforded. 


WEDNESDAY,  NOVEMBER  Uth. 

The  Council  of  the  Entomological  Society  met  at  10.30  a.m.,  for  the  transaction  of 
business  and  the  preparation  of  their  report  on  the  proceedings  of  the  past  year.  The 
President  occupied  the  chair,  and  the  meeting  continued  in  session  till  one  o'clock. 

The  Society  met  at  2.30  p.m.  Among  those  present  were  the  following:  Rev.  Dr; 
Fyles,  South  Quebec,  President ;  Prof,  Lochhead,  Ontario  Agricultural  College,  Yiee- 
President ;  Dr.  James  Fletcher  and  Mr.  Arthur  Gibson,  Experimental  Farm,  Ottawa ; 
Mr.  Henry  H.  Lyman,  Montreal ;  Inspector  G.  K  Fisher,  Freeman,  Ont. ;  Prof.  F.  M. 
Webster,  Wooster,  Ohio;  Revs.  Provost  Watkins,  and  Dr.  Bethune,  London;  Drs. 
Woolverton  and  Stevenson,  and  Messrs.  J.  A.  Balkwill,  J.  H.  Bowman,  J.  Deamees,  H. 
Gould,  B.  Green,  C.  J.  Fox,  W.  Gammage,  W.  H.  Hamilton,  John  Law,  Heard,  J.  A. 
Moffat,  S.  B.  McCready,  W.  K  Saunders,  R.  W.  Bennie,  E.  A.  Brown,  H.  S.  Saunders, 
and  many  other  residents  of  London. 

The  President  called  upon  the  Directors  and  Officers  of  the  Society,  the  representa- 
tives of  the  Branches,  and  the  chairmen  of  the  Sections  for  their  respective  Retorts  on 
the  work  of  the  past  year.     These  were  read  and  discussed,  as  follows  : 

Rrpobt  of  the  Council. 

The  Council  of  the  Entomological  Society  of  Ontario  begs  to  present  its  Annual 
Report  for  the  years  18991900. 

The  thirtj-Bixth  annual  meeting  was  held  in  London  in  October  1899,  and  was  well 
attended  by  members  from  a  distance  as  well  as  by  those  resident  in  the  city.  An  inter- 
esting and  important  addition  to  the  ordinary  proceedings  was  a  conference  held  during 
the  first  afteinoon  on  the  San  Joe^  Scale  and  the  operations  that  had  been  carried  out  for 
its  suppression  in  the  Province  of  Ontario.  A  full  report  of  the  discussion  and  of  the 
subsequent  proceedings  at  the  meeting  has  already  been  published ;  it  is  therefore  on* 
neceaasaj  to  enter  into  partioulars. 


1900]  fiNTOMOLOGICAL  SOCIETY.  16 

The  thirtieUi  Annaftl  Beporb  on  eoonoiiiie  and  general  Entomology  was  presented  to 
the  Minister  of  Agricoltnie  for  Ontario  in  December  last  and  was  printed  and  distribnted 
in  the  following  March.  It  contained  127  pages  and  was  illustrated  with  sixty-six  wood 
cnts  and  two  plates,  one  a  portrait  of  Mr.  Henry  H.  Lyman  the  retiring  Piesidenti  the 
other  exhibiting  the  stmctnre  of  a  butterfly's  wing.  Besides  the  account  of  the  confer* 
ence  on  the  San  Joe^  Scale  and  the  procMMdings  at  the  Annual  Meeting,  it  contained 
among  many  useful  papers,  the  President's  address  by  Mr.  Lyman ;  "  One  hundred  years 
of  American  Entomology  "  and  "  The  home  of  the  San  Jos^  Scale  "  by  Piol  F.  M.  Web- 
ster ;  papers  by  Prof.  Lochhead,  Mr.  Arthur  Gibson,  Mr.  J.  A.  Moffat,  Dr.  Bethune^ 
Mr.  W.  N.  Hutt,  Dr.  Fyles,  and  articles  on  the  most  notable  and  injurious  insects  of 
the  year  by  Dr.  Fletcher,  Messrs.  Harrington,  Evans,  Moffat,  Gibson  and  Drs.  Fyles  and 
Bethuna  An  addition  of  much  interest  was  the  report  of  the  proceedings  at  the 
first  annual  meeting  of  the  North- West  (Oanada)  Entomological  Society,  held  at  Lacombe, 
Alberta,  in  November  1899. 

The  Canadum  EnUmudogist  has  been  regularly  issued  at  the  beginning  of  each 
month.  The  31st  volume  was  completed  in  December  last ;  it  consisted  of  377  pages, 
illustrated  with  36  wood  cuts  and  six  plates.  The  contributors  numbered  no  less  than 
sixty,  and  included  well-known  writers  in  England,  Germany,  Finland,  Brazil  and  Japan« 
as  well  as  in  the  United  States  and  Oanada.  The  thirty-second  volume  will  be  completed 
next  month ;  the  eleven  numbers  already  issued  contain  352  pages  and  many  original 
illustrations* 

An  index  to  the  thirty  Annual  Reports  of  the  Society,  1870  to  1899,  has  been  pre- 
paif  d  by  the  Bev.  Dr.  Bethune  and  is  now  being  printed  under  the  direction  of  the  De- 
partment of  Agriculture.  It  is  expected  to  be  ready  for  distribution  before  the  end  of 
the  year,  and  iriU,  undoubtedly,  be  found  of  very  great  value  by  all  who  have  occasion  to 
consult  these  Reports. 

Entomological  meetings  have  been  held  regularly  on  Friday  evenings,  at  first  fort- 

I'y,  afterwards  weekly,  from  October  to  June,  and  have  now  been  resumed  for  the 
ftutumn  and  winter  seasons.  The  study  of  the  Lepidoptera  was  taken  up  for  several 
months  and  when  spring  opened  specimens  freshly  captured  were  brought  for  identifica- 
tion and  discussion.  The  order  Ooleoptera  has  been  adopted  for  study  during  the  ses- 
sions that  have  now  begun. 

The  Oouncil  is  glad  to  be  able  to  report  that  the  Ornithological  Section  has  been  re- 
vived and  has  held  regular  monthly  meetings  for  a  year  past ;  at  the  same  time  it  has  to 
express  its  regret  that  no  meetings  of  the  Botanical  Section  have  been  held  this  year. 
The  Geological  Section  has  been  as  active  as  usual,  holding  weekly  meetings  on  Tuesday 
evenings  throughout  the  greater  part  of  the  year,  and  the  Microscopical  Section  has  held 
interesting  meetings  on  alternate  Friday  evenings  during  the  autumn  and  winter  months. 

Many  valuable  and  interesting  additions  have  been  made  to  the  Library  and  CoUeo- 
tions.  The  Council  desires  to  bear  its  testimony  to  the  great  care  taken  by  Mr.  Moffat 
in  the  preservation  of  the  Society's  books  and  specimens,  and  their  neat  and  orderly 
arrangement.  Too  much  praise  cannot  be  accorded  to  him  for  the  zeal  and  interest  that 
he  always  displays  in  attending  to  the  welfare  of  the  Society  and  the  good  order  of  its 
property. 

All  of  wh«ch  is  respectfully  submitted. 

Thomas.  W.  Ftlbs,  President 

Report  of  thk   Librarian  and   Curator,  for  the  tear   ending   3  1st  of 

August,  1900. 

Thirty  bound  volumes  of  Government  Reports,  and  proceedings  and  transactions  of 
societies  were  received  during  the  year.  Among  them  were  twelve  quarto  volumes  of  the 
United  States  Geological  Survey,  profusely  illustrated,  with  a  volume  of  maps  accom- 
panying them. 

Thirty-four  volumes  were  bound  and  added  to  the  library.  Among  these  are  some 
volumes  of  the  Bolletins  of  the  Iowa  University  (a  gift  to  the  library  by  Rev.  Dr. 
Bethune)  one  of  which  b  of  special  interest,  being  explorations  in  the  Canadian  Far  North 
In  search  of  the  Musk  Ox,  by  Frank  RusselL  Also  contributions  from  Drs,  Fletcher 
and  Bethune  of  volumes  of  the  Prooee^Ungs  of  the  American  Association  for  the  A4* 
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▼anoement  of  Science,  which  complete  the  Society's  set  ap  to  date^  and  make  the  nmn- 
her  of  YolmneB  added  daring  the  year  64. 

The  full  number  now  on  the  regiater  is  1,691. 

Number  of  yolnmes  issned  to  local  membera  was  45. 

A  few  additional  Bpecimens  of  Manitoba  Lepidoptera  have  been  secured  since  the 
last  report,  which  are  valuable  for  reference  and  comparison. 

Nothing  of  special  interest  in  local  captures  can  be  reported  for  the  past  season.  A 
few  doubtful  forms  are  awaiting  determination.  Mr.  O.  C.  Poling,  of  Quincy,  T^^^irff^ 
has  kindly  and  considerately  presented  to  the  Society,  a  fine  pair  of  that  rare,  ringular 
and  interesting  butterfly,  Neophasia  Terloot%%  Behr.,  taken  in  Arizona. 

Respectfully  submitted. 

J.  Alstov  Mofpat. 

Auditors'  Report. 

Receipts  and  Expenditures  of  the  Entomological  Society  of  Ontario^  for  the  year 
ending  August  Slst,  1900 : 

Rrobipts.  Ezpinditubis. 

Balance,  September  Ist,  1899 $    576.30        Cork,  pins,  etc 9  45.20 

Sales  of  Entomologist 150.69        Expense  acct,(Postage,  etc.) 159.79 

Sales  of  Oork,  pins,  etc 93.58        Library 35  89 

Advertising 14  35        Salaries 375.00 

Gk>vernment  Grant 1,000.00  Annual  Meeting  and  Report. . .  •  264.60 

Members  fees 439  86         Rent 175  00 

Interest 13.16        Printing  74975 

Balance  on  hand  Aug.  31st|  1900,  492.71 


$2,287.94  92,287.94 

We,  the  Auditors  of  the  Entomological  Society  of  Ontario  hereby  certify  that  we 
have  examined  the  books  and  youchers  of  the  Treasurer  and  find  them  correct,  and  thai  the 
aboye  is  a  true  statement  of  the  accounts  of  the  society. 

W.  H.  HAMiim>ir )  *    ... 
Jas.  H.  Bowman  |  ^^"^^^^^ 
London,  Ont,  Sept  18th,  1900. 


REPORT  OF  THE  MONTREAL  BRANCH. 

The  224th  Regular  and  27th  Annual  Meeting  of  the  Montreal  Branch  of  the  Ento- 
mological Society  of  Ontario  was  held  at  74  MoTayiah  street  on  Tuesday  erening^  May 
8th,  1900. 

The  members  present  comprised  Messrs.  A  F.  Winn  (Pres.),  Henry  H.  Lyman,  A 
R  Norris,  £.  T.  Chambers,  J.  C.  Williams,  G.  Chagnon,  G.  Beaulieu,  M.  W.  Dayis,  0. 
Steyenson,  G.  A.  Moore,  0.  P.  Newman  and  L.  Gibb.     Visitor — Rey.  E  0.  Trenholme. 

The  chair  was  taken  by  the  President  and  the  minutes  of  the  preyions  meetings  and 
also  of  the  last  annual  meeting,  were  read  and  confirmed. 

Report  of  the  Counoil. 

The  President  then  submitted  the  following  report  of  the  Council  for  the  past  year : 

In  presenting  their  report  for  the  past  year  your  Council  is  pleased  to  be  aUe  to 
state  that  much  good  work  has  been  done. 

Eight  regular  monthly  meetings  haye  been  held,  the  ayerage  attendance  being  ten, 
and  six  new  members  haye  been  added  to  our  roll. 

We  haye  again  had  a  visit  from  each  of  our  good  friends.  Dr.  Fletcher  and  Rey.  Dr. 
Fyles,  in  addition  we  had  the  pleasure  of  having  Mr.  J.  G.Jack  of  Jamaica  Plains, 
Mass.,  atone  meeting  and  one  of  our  new  members,  Mr.  £.  D.  Wintle  of  Como^  P*Q-i 
has  come  to  our  meetings  regularly. 

Two  field  days  were  held,  the  first  at  Beloeil  Mountain,  St.  Hilairey  on  May  24, 
wA/cA  wMg  "very  BUcceBstulf  many  yalnable  specimens  being  secured ;  the  otiher  at  Ohiieai- 
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gamy  on  Jaly  let  was  made  a  most  enjoyable  outing,  through  the  kind  hospitality  of  Mr. 
and  Mrs.  Jack  and  their  family,  but  the  captures  were  disappointing  owing  to  the  strong 
wind  which  was  blowing  all  day.  Several  members  also  attended  the  Natural  History 
Society's  field  day  at  Montford. 

The  following  papers  were  read  at  the  meetings  : 

Retiring  Address  of  the  President — Henry  H.  Lyman. 

Collecting  at  Electric  Light — A.  F.  Winn. 

Note  on  Emergence  of  Telea  polyphemus — M.  W.  Davis. 

The  Genus  Hydroecia — D wight  Brainerd. 

Spiders — Rev.  Dr.  Fyles. 

A  Sketch  of  the  Order  Orthoptora — E.  M.  Walker  (of  the  Toronto  Branch). 

Tribulations  of  a  Beginner — D wight  Brainerd. 

Practical  Entomology,  or  Bee  Keeping — Gilbert  Win  tie. 

Bees  and  Wasps — Dr.  Jas.  Fletcher. 

An  Entomological  Muddle — Henry  H  Lyman. 

Ghrysophanus  thoe — A.  F.  Winn. 

On  the  Rearing  of  Lepidoptera — Arthur  Gibson. 
.  Danais  Archippus — A  £.  Norris. 

This  list  probably  shows  more  diversity  of  subjects  than  that  of  any  year  in  the 
history  of  the  Branch,  and  the  specimens  shown  at  the  meetings  have  included  orders 
that  have  been  little  studied  here  in  the  past,  such  as  Diptera,  Hymenoptera  and  Orthop- 
tera. 

Oar  collection  of  books  has  again  been  addei  to  by  Mr.  J.  G.  Jack,  who  has 
presented  copies  of  the  report  on  the  Gypsy  Moth  and  two  volumes  of  Memoirs  of 
the  Academy  of  Natural  Sciences.  A  case  has  been  ordered  for  our  books  and  pamphlets, 
and  the  Natural  History  Society  have  kindly  consented  to  give  us  spase  for  it  in  their 
building. 

The   Treasurer's  statement  shows  the   Branch   to  be  in  a  go3d  financial  position. 

Respectfully  submitted  on  behalf  of  the  Council, 

Albert  F.  Winn,  President. 

The  Treasurer  then  submitted  his  report,  showing  a  balance  on  hand  of  $59.37. 

It  was  moved  by  Mr.  H.  H.  Lyman  and  seconded  by  Mr.  C.  Stevenson  "That  the 
reports  ef  the  Oouncil  and  of  the  Tresusurer  be  received  and  adopted."     Oarriod. 

The  following  officers  were  elected  for  the  ensuing  year :  President,  A.  F.  Winn  ; 
Vice-President,  Dwight  Brainerd ;  Secretary,  Lachlan  Gibb ;  Treasurer,  M.  Waring 
Davis  ;  Librarian,  A.  E.  Norris ;  Oouncil,  H.  H.  Lyman  and  G.  Ohagnon. 

Mr.  Henry  H.  Lyman  read  a  paper  on  the  Life  History  of  Euchaetes  Oregonensis, 
and  also  exhibited  a    pamphlet  entitled  Memoirs  of  the  Ohicago  Entomological  Society. 

A  letter  was  read  from  E.  Brunetti,  London,  England,  asking  for  exchange  in 
Canadian  Diptera,  which  was  referred  to  Mr.  Ohagnon. 

After  examining  a  number  of  specimens  shown  by  the  members  the  meeting 
adjourned. 

Lachlan  Gibb,  Secretary. 


REPORT  OF  THE  QUEBEC  BRANCH. 

The  annual  meeting  of  the  Quebec  branch  of  the  Entomological  Society  of  Ontario 
held  on  May  12th,  1900,  the  president.  Rev.  Dr.  Fyles,  occuping  the  chair. 

President's  Address. 

The  Quebec  branch  of  the  Entomological  Society  of  Ontario  has  entered  upon  the 
fourth  year  of  its  existence.  During  the  past  year  several  things  have  happened  to 
occasion  our  members  much  concern. 

.  ^  Death  has  removed  two  from  amongst  us.     Mrs.  Treffry  de^axtod.  \lb&i  Vii<^  %  Vvn 
niontha  ago  ;  and  on  April  27th,  Mr.  Trefiry  after  a  very  Yniel  WVaeisa  ^ba  t^a^  \Aks^ 

2  BIT, 
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ANNUAL  MEETING. 

The  thirty-seventh  annual  meeting  of  the  Entomological  Society  of  Ontario  was  held 
in  London,  the  headquarters  of  the  Society,  on  the  13th,  14th  and  15th  of  Novemher, 
1900. 

On  Tuesday  evening,  the  13th,  a  joint  meeting  was  held  with  the  London  Hortionl- 
tnral  Society  in  a  lecture  room  at  the  Normal  School  Notwithstanding  the  inclemency 
of  the  weather,  a  snowstorm  prevailing  at  the  time,  the  hall  waa  completely  filled  by  a 
very  appreciative  audience,  representing  both  Societies  and  the  general  public  as  well. 
The  proceedings  were  much  enlivened  by  infttrume ntal  and  vocal  musical  selections  kindly 
furnished  by  Miss  Morphy  and  Mrs.  Edna  S.  Robb,  who  was  accompanied  by  Mr.  J.  W, 
Fetherston.  The  Horticultural  Society  is  a  new  organization  which  has  not  yet  com- 
pleted its  first  year  of  existence,  but  has  shewn  itself  to  be  full  of  energy  and  enterprise. 
Two  very  successful  flower  shows  were  held  during  the  summer  and  several  public  meet- 
ings at  which  addresses  were  given  on  horticultural  and  kindred  topics.  The  directors 
and  officers  are  all  members  of  the  Entomological  Society  and  so  intimate  are  the  relations 
between  the  two  that  the  youoger  organization  may  be  regarded  as  a  section  ot  the  older 
and  larger  institution. 

The  chair  was  taken  by  Mb.  0.  0.  Jambs,  Deputy  Minister  of  Agriculture  for 
Ontario,  who  delivered  the  opening  address.  He  began  by  explaining  the  intimate  rela- 
tion that  exists  between  horticulture  and  entomolc^y,  showing  that  we  could  have  few 
fruits  or  flowers  if  there  were  no  insects,  and  that  there  could  be  no  insects  if  there  were 
no  vegetation.  While  many  insects  are  most  beneficial  to  fruits  and  flowers,  other  kinds 
are  most  destructive.  As  noxious  or  beneficial,  the  insect  world  has  the  closest  possible 
connection  with  the  vegetable  kingdom.  He  then  ppoke  of  the  various  aspects  of  horti- 
culture and  referred,  in  the  first  place,  to  the  labor  side.  In  the  sweat  of  the  brow 
must  the  soil  be  cultivated  ;  no  good  results  can  be  obtained  without  hard  work,  but  the 
earth  responds  most  bountifully  when  well  directed  labour  is  bestowed  upon  it. 

The  next  aspect  is  the  financial.  Horticulture  must  be  profitable  from  a  pecuniary 
point  of  view,  otherwise  there  would  not  be  so  many  professionally  engaged  in  it  Their 
evident  success  and  the  expensive  character  of  their  equipment  shows  that  they  are  pro- 
viding for  a  real  want  of  the  community.  All  over  the  country  there  are  extensive  con- 
servatories for  the  production  of  flowers,  and  here  and  there  large  nursery  gardens  for  the 
supply  of  fruit  trees  and  ornamental  shrubs  and  plants. 

But  is  there  anything  inteUeetual  in  horticulture  ?  In  the  early  days  of  this  country 
the  pioneer  farmers  devoted  themselves  exclusively  to  the  raising  of  grain,  and  they 
began  in  the  same  way  in  Manitoba.  All  that  they  produced  in  excess  of  their  own 
requirements  was  bartered  for  the  nec<)ssary  supplies  of  their  families.  After  a  time  the 
care  of  cattle  and  pigs  was  added  to  the  work  of  the  farm  and  by  degrees,  after  the  lapse 
of  many  years,  this  department  grew  into  the  great  live  stock  industry  that  we  find  to 
be  so  prosperous  and  so  important  to-day.  The  next  development  was  the  planting  out 
of  a  few  acres  of  apple  trees  and  the  addition  in  this  way  of  an  orchard  to  nearly  every 
faurm.  The  benefits  derived  from  this  improvement,  both  in  the  supply  of  a  most  whole- 
some and  agreeable  variety  for  the  domestic  table  and  the  production  of  a  lucrative  crop, 
were  soon  realized ;  more  and  more  land  was  given  up  to  fruit  culture,  a  higher  taste 
was  developed,  a  more  lofty  plane  of  life  was  reached.  The  monotonous  routine  of  the 
early  finner's  life  was  changed  to  one  filled  with  variety  as  the  seasons  came  and  went, 
and  men  found  that  reading  and  knowledge  were  required  for  the  successful  prosecution 
of  their  varied  pursuits.  A  further  mark  of  progress  was  the  adornment  of  the  home- 
•tead  with  flowers  and  shrubs.  The  ornamentation  of  the  home  with  thfln^  ^V^^rX:^  ^ 
nateral  beauty  and  the  elevation  of  taste  engendered  by  tViem  Viid\^X»\  ^%  Vs^^^vai^iXM^ 
of  oomAr^  itfa    The  oomUnation  of  aU  theae  things  that  iia^ve  \yWRi  t%l«ct^\A\fc^'«^^  ^ 
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mode  of  life  that  cannot  be  dull  and  that  requires  a  high  degree  of  intelligence  and 
ability  for  its  anccesaf ol  prosecntion. 

Intellectaal  people,  the  speaker  continued,  are  much  inclined  towards  horticulture. 
When  such  retire  with  a  competence  from  the  business  of  life  they  usually  find  some 
place  on  the  outskirts  of  a  city  or  town  where  there  ii  room  for  a  garden,  and  there  they 
enjoy  their  leisure  in  the  cultivation  of  fruits  and  flowers.  In  proof  of  this  devotion  to 
gairdening  on  the  part  of  men  who  possessed  the  highest  intellectual  gifts,  the  speaker 
referred  to  several  well-known  authors.  Blaekmore,  whose  novels  hold  a  place  in  the 
first  rank,  thought  more  of  his  fruits  and  flowers  than  he  did  of  his  books.  Rider  £bg- 
gard  not  long  ago  retired  to  an  estate  in  England,  and  now  he  prefers  to  be  spokcfh  of  as 
a  farmer  or  gardener  rather  than  as  a  writer  of  fiction.  John  Burroughs,  the  charming 
American  writer,  shows  in  his  works  his  devotion  to  birds  and  flowers.  Charles  Dudley 
Warner  lived  for  ten  years  in  Hartford  before  he  became  popular,  and  then  it  was  due 
to  his  papers  as  an  amateur  gardener  published  in  the  Hartford  Courier.  These  attracted 
much  attention  and  were  published  in  book-form,  with  an  introduction  by  Henry  Ward 
Beecher,  under  the  now  well-known  title  ''  My  Summer  in  a  Garden." 

The  greatest  Oanadian  historian  is  undoubtedly  Francis  Parkman.  Though  not  a 
dweller  in  our  country,  he  devoted  himself  to  the  study  of  its  early  annals  and  produced 
a  series  of  works  that  cannot  be  too  highly  praised  for  the  beauty  of  their  style  and  the 
intense  interest  of  their  contents.  His  recently  published  biography  deserves  to  be 
widely  read ;  it  shows  that  the  great  moral  of  his  life  was  the  surmounting  of  difficulties. 
Almost  blind,  crippled  with  rheumatism,  prostrated  with  nervousness,  without  a  really 
well  day  for  twenty-five  years,  he  yet  managed  to  accomplish  a  vast  amount  of  admirable 
literary  work.  At  the  early  age  of  twenty-six  he  made  an  expedition  along  the  fttmous 
"  Oregon  Trail "  in  the  search  for  materials  for  a  contemplated  book.  The  hardships  he 
then  endured  undermined  his  health  and  he  was  compelled  to  lay  aside  his  literary  work 
for  a  time.  Horticulture  became  his  exclusive  pursuit  for  several  years  and  by  its  aid 
he  gradually  regained  his  former  health  and  vigour.  He  made  the  growing  of  roses  and 
lilies  his  specialty,  and  at  one  time  possessed  a  thousand  varieties  of  roses  and  a  great 
number  of  hybrids  that  he  had  obtained  fiom  lilies  and  other  flowers.  The  meritorious 
character  of  his  work  was  attested  by  his  winning  no  less  than  326  awards  at  the  flower 
shows  of  the  Massachusetts  HorticiUtural  Society.  In  1871  he  was  actually  appointed 
Professor  of  Horticulture  by  Harvard  University  and  he  held  the  position  for  a  year. 
After  that  he  returned  to  his  literary  pursuits  and  gained  a  reputation  second  to  none 
as  a  painstaking,  accurate  historian  of  the  romantic  period  of  the  early  French  regime  in 
Oanada. 

Horticulture  when  broadly  pursued  is  an  education  in  itaelf ;  it  requires  undoubted 
powers  of  observation  and  induction,  and  as  it  demands  intelligence,  men  of  intelligence 
take  a  delight  in  it.  It  has  also  a  moral  aspect  Take  the  case  of  a  boy — if  he  has  a 
fondness  for  flowers  and  fruits,  insects  and  birds,  he  cannot  be  an  immoral  person.  Hit 
tastes  are  too  high  for  that ;  his  love  for  the  beautiful  things  in  nature  raises  him  to  a 
higher  level  and  exalts  his  aspirations  far  above  the  sordid  things  of  earth.  Believing 
thu  to  be  the  result,  we  can  realize  how  important  it  is  that  space  should  be  given  in  our 
School  system  for  ^'  Nature  Study.'*  It  instinctively  appeals  to  the  hearts  of  all  child- 
ren, and  by  its  cultivation  leads  them  on  to  higher  things  and  makes  them  better  fltted 
to  take  their  place  with  their  fellows  in  later  life^to  do  their  duty  more  intelligently, 
more  uprightly,  towards  their  country,  their  neighbours,  and  at  their  own  fireside. 


THE  PLANTING,  CARE  AND  PRUNING  OP  THE  TREES  IN  THE  PARES 

AND  STREETS  OF  THE  CITY. 

Bt  Mb.  W.  E.  Saukdkbs,  of  Londoh. 

The  subject  upon  which  I  have  to  speak  to  you  to-night  is  of  great  importanoe  from 

every  point  of  view,  and  while  I  only  intend  to  touch  upon  certain  phases^  I  leel  sure 

iiAe  interest  you  bBve  in  the  matter  will  lead  you  to  follow  it  out  in  other  lines  also. 

2b  BMture,  treea  grow  in  one  of  two  waya— -either  in  a  crowded  forest,  or  in  phoas 

r  or /aav  open,  where  tbey  get  plenty  ot  Ughlt.    M\^ouf£ik  >^V»  Na  tt^  \a  «u^  fst 
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among  the  trees  it  is  the  only  neoessary  for  which  they  enter  a  great  competitiye  struggle, 
npon  which  their  very  lives  depend.  When  once  started  a  tree  cannot  help  getting  a 
certain  quantity  of  food  and  moistore.  bat  unless  it  receives  light  also,  it  dies. 

In  the  forest,  trees  grow  as  closely  together  as  they  can  live,  and  there  is  a  constant 
straggle  to  reach  the  top ;  those  that  succeed  in  doing  so  will  spread  out,  and  by  shading 
the  lower  ones,  kill  them  just  as  surely  as  though  one  cut  them  off  with  an  axe.  This 
method  of  growth  shades  the  ground  closely,  keeping  it  damp  and  cool,  and  each  year's 
crop  of  leaves  buries  beneath  it  as  it  falls  Uie  dead  limbs  and  bark  chips  which  fell  dur- 
ing the  summer  and  preceding  winter,  and  these,  kept  always  damp  by  this  mulch  of 
leaves,  soon  decay,  and  with  the  leaves  themselves  form  what  we  know  as  leaf-mould, 
the  whole  process  being  nature's  method  of  making  fertile  soil.  This  is  the  normal  forest 
condition,  and  the  product  of  its  development  is  timber,  straight-grained,  strong  and 
nearly  knot-free  wood,  the  joy  of  the  carpenter's  heart  and  one  of  the  best  gifts  of  the 
Creator  to  man. 

Bat  once  in  a  while,  in  natural  conditions,  and  more  often  when  the  agency  of  man 
is  involved,  a  tree  gets  a  chance  to  grow  in  a  place  where  there  is  an  abundance  of  light 
on  all  sides,  and  what  result  do  we  fiid  1  This  tree/ instead  of  growing  tall  as  rapidly  as 
possible,  for  fear  that  some  competitor  will  cut  off  its  supply  of  light,  grows  broad  nearly 
as  fast  as  it  grows  tall,  and  sometimes  faster ;  all  sides  are  covered  with  leaves,  and  aU 
the  branches  beneath  are  draped  with  leaves  in  nature's  own  unequaled  manner.  Be- 
tween these  two  styles  of  trees  there  is  little  resemblance ;  the  shape  is  difierent,  the 
leaves  are  all  over,  instead  of  merely  at  the  top,  while  the  wood,  though  equally  good  for 
burning,  is  so  full  of  knots  from  the  well  developed  limbs  that  it  is  nearly  useless  for 
lumber,  but  for  beauty  there  is  no  comparison.  The  one  shows  nature  in  a  creative  mood 
making  soil  and  timber  for  the  use  of  generations  yet  unborn ;  and  the  other  shows  her 
in  an  artistic  mood,  and  the  product  is  something  whose  beauty  is  rarely,  if  ever,  equaled 
by  the  artifice  of  man. 

Scarcely  can  the  dullest-minded  person  pass  a  beautiful  tree  without  rendering  his 
meed  of  admiration,  and  many  of  these  growths  are  of  such  surpassing  beauty  that  one  is 
tempted  to  wonder  if  the  Creator  could  possibly  make  anything  finer,  and  yet  so  inscrut- 
aUe  are  the  ways  of  some  men  that  tliey  cut,  maul,  disfigure  and  distort  these  ([if  ts  of 
Qod,  and  they  appear  to  think  that  He  does  not  know  how  a  tree  should  grow  and  that 
it  is  their  duty  to  teach  Him. 

In  our  parks  and  city  streets  trees  are  grown  mainly  for  purposes  of  shade  and 
beauty,  and  as  the  coolest  and  most  dense  shade  is  given  by  the  most  beautiful  trees, 
namely,  those  that  are  covered  with  leaves  above,  below  and  on  all  sides,  it  naturally 
follows  that  our  city  trees  should  be  grown  in  this  form.  And  there  is  but  one  way  to 
grow  them  after  this  manner,  and  that  is  by  giving  them  plenty  of  light,  and  keeping  the 
trimming  fiend  at  a  distance. 

In  Victoria  Park,  young  as  it  is,  many  trees  are  at  this  moment  ugly  and  deformed 
by  a  want  of  observance  of  these  conditions,  light  and  trimming,  and,  in  fact,  one  can  see 
there  some  of  the  most  striking  examples  of  how  not  to  grow  a  tree  that  can  be  found  in 
a  long  journey.  But  it  seems  invidious  to  single  out  Victoria  Park,  when  one  can  see  in 
any  part  of  the  city  glaring  examples  of  distrust  in  the  Creator's  good  taste  and  ability 
to  grow  a  tree  properly. 

To  many  people  who  do  their  own  pruning  and  do  a  good  deal  of  it,  the  idea  may  not 
have  occurred  that  nature  really  intended  certain  trees  to  grow  in  certain  forms,  and  that 
no  matter  how  they  may  be  pruned,  that  form  will  always  be  the  ultimate  aim  of  the 
trea  They  fail  also  to  realize  that  the  hand  of  God  is  omnipotent,  and  that  their  best 
endeavours  will  only  mar  the  perfection  of  beauty  into  which  a  tree  would  come  if  per- 
mitted to  follow  its  natural  bent. 

The  love  of  trees  is  implanted  deep  in  the  nature  of  nearly  every  person.  Many 
people  do  not  realize  this  until  they  come  into  possession  of  a  plot  of  ground,  where  a  few 
trees  are  growing,  when  their  natural  affection  comes  quickly  to  the  surface.  But  few, 
however,  have  t^  feeling  so  chastened  with  wisdom  as  to  enable  them  to  treat  their 
trees  well ;  nearly  all  want  to  grow  two,  three  or  even  a  dozen  trees  in  the  space  that 
sliodld  be  given  to  one,  not  realizing  how  much  better  it  would  be  to  have  qua  ^^^Vaixi^^ 
weUndiaped,  handsome  tree,  than  to  have  half  a  dosem  sftniitted,  iiAari^^(«i^\tiVGA^  ^t^^ 
wImmb  onJf  reii  ntilitj  ia  for  eonsamption  as  lueL    lilo  Y>«\X«r  ^tool  dl  >^bAA  ^%«^i  *^^^' 
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planted  love  can  be  offered  than  the  fact  that  it  is  almost  impossible  to  peisaade  the 
average  man  to  part  with  a  single  one  of  his  trees,  even  when  the  destraction  of  one 
means  the  'betterment  of  the  others. 

Occasionally,  however,  one  sees  a  tree,  even  in  London,  that  has  had  onlimited 
chance  to  develop,  and  the  owners  of  these  grand  trees  declare  them  to  be  without  price; 
bat  these  beaatif al  examples  are  all  too  few.  The  other  extreme  is  everywhere,  and  per- 
haps the  most  flagrant  case  in  London  is  in  front  of  the  OoUegiate  Institute.  There 
stand  three  or  four  rows  of  trees,  not  one  of  which  is  now,  or  has  any  prospect  of  ever 
being  anything  bat  an  eyesore,  and  yet  those  trees  are  old  enough  and  have  used  enough 
nourishment  from  the  soil  and  light  from  above  to  have  made  trees  as  handsome  ai  any 
in  the  city  had  they  been  given  proper  opportunity.  They  are  now  so  far  gone  that  it  would 
be  almost  impossible  to  make  a  really  fine  tree  out  of  a  single  one  of  them  ;  and  what  has 
occurred  here  is  in  process  of  occurring  all  over  where  from  two  to  ten  trees  are  planted 
in  the  space  which  one  large,  well-grown  tree  will  need  in  twenty-five  years. 

At  irregular  intervals  a  man,  c%Ued  by  courtesy  a  *'  tree  pruner,"  more  or  less  author- 
ized by  those  who  rule  over  us  to  butcher  every  inanimate  object,  travels  through  our 
streets  and  makes  a  bad  matter  still  worse. 

A  gentleman  living  near  my  house  had  last  summer  a  very  handsome  cut-leaved 
birch  and  a  good  many  maples  growing  on  his  front  lawn.  Noticing  that  the  birch  was 
beginning  to  suffer  from  being  overcrowded,  I  one  day  complimented  him  on  the  beauty 
of  his  tree,  and  suggested  that  it  needed  more  room  in  order  to  retain  its  beauty.  He 
replied  that  it  was  a  very  nice  tree,  but  it  needed  pruning,  and  he  was  getting  a  man  who 
understood  such  things  to  come  and  see  to  it.  The  beauty  of  this  species  of  birch  lies  in 
the  long,  slender,  drooping  branchlets,  and  in  the  handsome  pyramidal  shape  of  the  tree ; 
but  this  '*  pruner  "  sawed  off  the  trunk  of  this  tree  at  about  eight  feet  from  the  top,  sawed 
one-third  off  the  larger  limbs,  and  left  the  tree  shorn  of  all  its  beauty  and  with  the  work 
of  years  destroyed.  All  the  tree  needed  was  to  receive  plenty  of  light  and  to  be  left 
alone.     Such  examples  are  abundant. 

I  notice  lately  that  the  tree  pruner  is  getting  in  his  deadly  work  at  Springbank  also. 
Within  the  past  year  or  two  the  birches,  poplars,  maples,  etc ,  near  the  pump-house  hive 
had  from  two  to  five  feet  taken  off  most  of  their  branches,  and  from  the  trunk  also.  The 
object  of  this  treatment  is  undiscoverable.  The  spruces,  too,  in  other  parts  of  the  grounds, 
are  receiving  similar  attention,  and  of  all  trees  the  spruce  needs  pruning  least,  and  bears 
it  worst.  A  pruned  spruce  is  no  longer  a  spruce,  but  an  abortion,  unlike  anything  in 
nature  and  is  fit  only  for  the  brush  pile,  for  it  will  never  be  itself  again. 

When  trees  are  too  many,  cut  some  of  them  down.  A  tree  which  is  too  large  for  its 
environment  can  never  be  made  handsome  by  any  system  of  pruning,  and  not  only  that, 
it  will  spoil  others  which  might  be  ornamental  if  its  space  were  vacant. 

Now,  a  word  as  to  the  planting  of  shade  trees.  In  London  we  suffer  from  a  super- 
fluity of  silver  maple  (Acer  dasycarpum).  This  is  a  qaick  growing  tree  of  handsome  form, 
but  there  are  others  that  are  as  quick  growing  and  many  that,  though  slow  growers,  are 
more  desirable  and  very  handsome.  Our  streets  should  not  all  be  planted  with  one  kind 
of  tree.  Monotony  should  be  avoided.  Besides,  when  a  blighting  disease  or  a  devastat- 
ing insect,  affecting  possibly  only  one  species  of  tree,  reaches  a  city  pUnt^^d  with  that  tree 
only,  that  place  is  liable  to  have  very  few  good  treenleft.  Sime  twenty-five  years  ago 
the  streets  ot  London  had  many  locust  trees,  whose  foliage  and  flowers  are  bodli  beautiful, 
but  the  locust  borer  came  among  them  and  now  they  are  gone.  The  maple  is  a  grand 
tree,  hardy  and  nobly  beautiful,  but  we  have  many  other  fine  trees  also,  and  doubtless  it 
was  never  intended  that  we  should  confine  ourselves  to  the  use  of  one  species  only.  The 
birches,  three  or  four  species  of  beautiful  trees,  immortalized  in  poetry  and  characteristic 
of  the  north  ;  the  lofty  elm,  whose  fame  as  a  street  tree  in  New  England  has  spread  over 
the  entire  continent ;  the  fragrant  basswood,  the  evergreen  spruces  and  cedar,  the  hemlock, 
which  I  sometimes  think  is  the  handsomest  of  all  our  trees,  and  the  nut  trees,  chestnut,  but- 
ternat,  walnut,  beech  and  the  hickories — all  these  and  many  more  have  beauties  ot  their  own, 
and  should  be  largely  used,  particularly  the  nut  class,  which  render  the  parks  attractive 
to  the  squirrels  and  the  birds  and  the  children,  and  is  it  not  for  the  children,  particularly 
tAoge  oi  the  poorer  people,  for  whose  use  the  parks  should  mainly  exist  1  I  have  no  pati- 
ence  with  the  park  regulations  which  say  to  die  children,  <*  Keep  off  the  Qrass.**    Bather 
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let  them  say,  '*  Boys  and  girls,  this  park  is  for  yoa ;  ion'fe  destroy  it,  bat  enjoy  it  in 
every  posdble  way."    Some  day  I  hope  ire  shall  see  this  principle  recognized. 

Beauty  in  the  streets  and  parks  is  an  asset,  and  shoald  be  well  looked  after,  as  it  is 
perhaps  the  greatest  attraction  a  city  can  have,  next  to  a  low  tax  rate ;  and  although  we 
have  to-day  many  thousands  of  spoiled,  ngly  trees,  fit  only  for  the  woodpile,  yet  there  are 
thousands  more  growing  up,  and  intelligent  care  can  prevent  most  of  them  from  following 
the  example  set  by  their  elders. 

These  points  upon  which  I  have  touched  affect  not  only  our  own  city,  but  almost 
every  city  and  town  in  our  country  ;  and  the  need  for  intelligent  care  is  urgent. 

It  was  only  a  few  weeks  ago  that  an  eminent  horticulturist  wrote  in  the  pages  of 
Gardening,  a  leading  American  magazine,  of  the  folly  of  planting  trees  in  rows  along  the 
drives  in  parks,  a  method  which  is  the  worst  possible,  for  besides  spoiling  the  artistic 
appearance  of  the  place,  it  prevents  the  people  on  the  drives  fron  the  realizAiion  and  the 
enjoyment  of  the  beauties  of  either  the  nearby  or  the  distant  view,  and  yet,  despite  of  the 
fact  that  this  principle  is  freely  stated  and  admitted  by  the  best  authorities,  it  is  the  very 
method  which  is  being  adopted  in  our  river  park,  now  in  process  of  formation ;  and  not 
only  that,  but  the  chief  part  of  the  trees  planted  have  been  soft  maples  and  Norway 
spruces,  the  very  ones  of  which  Londoners  have  already  far  too  many.  It  is  to  be  hoped 
Uiat  ere  long  difiVtrent  methods  may  prevail,  and  while  there  is  yet  time  the  best  may  be 
made  of  the  material  now  planted,  and  that  the  future  may  be  properly  provided  for  by 
the  planting  of  such  trees  as  will  lend  variety  and  beauty  to  the  landscape.  How  this  is 
to  be  accomplished  is  not  difficult  to  tell,  for  it  can  only  be  done  by  placing  the  control  of 
such  matters  in  the  hands  of  men  who  have  given  thought  and  study  to  the  subject.  Were 
our  own  city  council,  for  instance,  to  appoint  for  1901  a  committee  consisting  of  a  few 
such  men,  and  to  give  them  a  free  hand  in  the  matter  the  effect  on  the  appearance  of  our 
city  parks  and  streets  would  be  great  and  lasting. 

I  have  not  touched  upon  the  matter  of  shrubs  and  flowering  plants,  but  it  would  be 
easy  to  make  a  great  improvement  over  present  conditions  were  the  plan  above  mentioned 
to  come  into  action,  and  no  plan  would  be  complete  that  did  not  aim  at  the  best  results 
in  these  points,  as  well  as  others ;  but  a  shrub  may  be  at  its  best  in  five  or  ten  years, 
whereas  a  tree  is  the  growth  of  decades,  and  neglect  for  ten  years  may  ruin  the  result  of 
twenty-five  years'  careful  work  and  thought 

Dr.  Jamks  Flbtchbb,  Dominion  Entomologist  and  Botanist,  Experimental  Farms, 
Ottawa,  was  the  next  speaker.  His  address  was  illustrated  with  beautiful  lantern  pic- 
tures, which  gave  great  pleasure  to  the  audience.  The  excellent  lantern  was  kindly 
provided  by  Mr.  Merchant,  Principal  of  the  Normal  School,  who  was  assisted  in  its 
manipulation  by  Mr.  K.  W.  Rennie. 

Dr.  Fletcher  first  presented  a  series  of  pictures  in  illustration  of  the  paper  that  had 
just  been  read  by  Mr.  Saunders  and  showed  how  trees  should  be  grown  and  treated,  giving 
as  examples  specimens  that  were  growing  on  the  Experimental  Farms  at  Ottawa  and  in 
the  North- West.  Many  of  these  were  ^m  photographs  taken  on  the  grounds  of  the 
Experimental  Farm  at  Ottawa,  and  had  been  specially  lent  for  the  occasion  by  Dr. 
William  Saunders,  the  Director.  Among  others  he  exhibited  the  Black  Walnut,  Russian 
Poplar,  Austrian  Pine,  Blue  Spruce, Scotch  Pine,Outleafed  Birch,  and  some  very  remarkable 
trees  in  the  Rocky  Mountains  and  in  British  Columbia ;  he  also  showed  some  beautiful 
flowering  shrubs  and  other  interesting  plants,  the  Hydrangea  paniculata  grandiflora. 
Spiraea  van  Houtei,  Mary  Amott  Rose,  Charles  X  Lilac,  Cypripedium  spectabile,  etc. ; 
the  Devil's  Olub  (a  most  troublesome  plant  to  mountain  climbers).  Hedges  on  the  North- 
West  Experimental  Farms,  Dr.  Saunders's  Hybrids  from  Apple  and  Pyrus  baccata ;  the 
method  of  spraying  trees  at  Ottawa. 

He  then  took  up  the  subject  of  insects,  showing  how  those  that  are  injurious  maybe 
divided  into  two  great  classes  according  to  the  mode  in  which  they  partake  of  their 
food,  namely  the  biting  (those  furnished  with  jaws)  such  as  caterpillars,  grubs,  beetles, 
&a,  and  the  sucking  (those  provided  with  a  beak  or  sucker),  such  as  mosquitoes,  aphides, 
bugs,  &0,  The  former  can  be  destroyed  by  poisoning  their  food  with  such  substances  as 
Paris  green,  hellebore,  insect-powder,  &c,,  but  the  latter  cannot  be  reached  in  this  way, 
and  must  be  subdued  by  substances  thas  will  smother  them  when  applied  to  their  bodies, 
viz.,  kerosene  emulsion,  whale-oil  soap,  &o.  The  many  beneficial  species  of  insects,  such 
as  lady-birds,  ichneumons,  oamivorous  ground-beetle,  which  prey  u^il  Q^uV^fscmsik^  %»^ 
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many  others,  oaght  to  be  fkiniliar  to  all,  bo  that  thej  shovld  not  be  wantonly  trodden 
under  foot  or  otherwise  destroyed.  Excellent  figures  of  all  those  referred  to  were  shewn 
upon  the  screen,  and  a  large  number  of  our  most  prevalent  insect  peats,  among  others,  the 
cabbage-root  maggot,  the  devastating  and  dimbini^  cut-worms,  the  May  beetle  (whif'e 
grub),  pea-weevil  and  pea-aphis,  pear  psylla,  eye-spotted  bud-moth,  canker  and  palmer 
worms,  the  cigar  case-bearer,  plum  sphinx  and  curculio,  grape-vine  flea  beetle,  spruce  gall- 
louse,  tent  caterpillars,  codling  moth,  San  Jos^  scale,  and  the  lovely  Luna  moth.  Each 
picture  as  it  appeared  was  briefly  described  in  the  speaker's  well-known  graphic  and  often 
humorous  manner,  and  the  interest  and  attention  of  the  large  audience  were  maintained 
to  the  laso. 

At  the  close  of  Dr.  Fletcher's  address,  the  following  resolution  was  proposed  by  Dr. 
Bethune,  who  spoke  briefly  in  its  support,  and  seconded  by  Principal  Kirk ;  on  bdng  put 
to  the  meeting,  it  was  unanimously  adopted  : 

<*  That  this  meeting  of  the  Horticultural  and  Entomological  Societies  endorses  the  idea 
that  the  control  of  the  city's  horticulture  should  be  in  the  hands  of  men  who  have  made 
this  science  a  study  ;  and  that  this  meeting  urges  upon  the  City  Council  the  advisability 
of  placing  in  the  hands  of  a  small  committee  of  citizens  the  entire  control  of  the  shade 
trees  on  the  streets  and  in  the  parks  of  London,  believing  that  in  this  way  only  can  the  best 
results  be  accomplished ;  and  that  the  secretaries  of  the  two  societies  are  hereby  instructed 
to  send  copies  of  this  resolution  to  the  Mayor  and  the  City  Clerk  early  in  January,  1901, 
asking  that  it  be  brought  before  the  Council  at  the  earlieet  possible  moment,  and  request- 
ing  that  action  be  taken  thereon." 

At  the  conclusion,  votes  of  thanks  were  tendered  to  the  ladies  for  the  musical  treat 
that  they  had  afforded ;  Professor  James  and  the  other  speakers  for  their  intereMng 
addresses ;  Professor  Lochhead,  for  the  loan  of  a  number  of  slides ;  and  Principal  Mer- 
chant, for  the  use  of  the  Lecture  room  and  lantern,  and  the  kind  assistance  that  he  and 
Mr.  Rennie  had  afforded. 


WEDNESDAY,  NOVEMBER  14th. 

The  Council  of  the  Entomological  Society  met  at  10.30  a.m.,  for  the  transaction  of 
business  and  the  preparation  of  their  report  on  the  proceedings  of  the  past  year.  The 
President  occupied  the  chair,  and  the  meeting  continued  in  session  till  one  o'clock. 

The  Society  met  at  2.30  p.m.  Among  those  present  were  the  following:  Rev.  Dr; 
Fyles,  South  Qaebec,  President ;  Prof.  Lochhead,  Ontario  Agricultural  College,  Yioe- 
President ;  Dr.  James  Fletcher  and  Mr.  Arthur  Gibson,  Experimental  Farm,  Ottawa ; 
Mr.  Henry  H.  Ljman,  Montreal ;  Inspector  G.  K  Fisher,  Freeman,  Out.;  Prof.  F.  M. 
Webster,  W coster,  Ohio;  Revs.  Provost  Watkins,  and  Dr.  Bethune,  London;  Drs. 
Woolverton  and  Stevenson,  and  Messrs.  J.  A.  Balkwill,  J.  H.  Bowman,  J.  Deamen,  H. 
Gould,  B.  Green,  C.  J.  Fox,  W.  Gammage,  W.  H.  Hamilton,  John  Law,  Heard,  J.  A 
Moffat,  S.  B.  McCready,  W.  E.  Saunders,  R.  W.  Rennie,  E.  A.  Brown,  H.  8.  Saunders, 
and  many  other  residents  of  London. 

The  President  called  upon  the  Directors  and  Officers  of  the  Society,  the  repreaenta- 
tives  of  the  Branches,  and  the  chairmen  of  the  Sections  for  their  respective  Rqiorta  on 
the  work  of  the  past  year.     These  were  read  and  discussed,  as  follows  : 

Rbpobt  of  thb  Counoil. 

The  Council  of  the  Entomological  Society  of  Ontario  begs  to  present  ita  Annual 
Report  for  the  years  1899-1900. 

The  thirty  sixth  annual  meeting  was  held  in  London  in  October  1899,  and  was  wdl 
attended  by  members  from  a  distance  as  well  as  by  those  resident  in  the  oi^.  An  inter- 
esting and  important  addition  to  the  ordinary  proceedings  was  a  conferenoe  held  during 
the  first  aftef  noon  on  the  San  Joe^  Scale  and  the  operations  that  had  been  carried  out  for 
its  suppression  in  the  Province  of  Ontario.  A  full  report  of  the  discussion  and  of  the 
subsequent  proceedings  at  the  meeting  has  already  been  published ;  it  is  therefore  ub« 
necessary  to  enter  into  particulars. 
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The  thirtieth  Annoal  Seporb  on  eoonomio  and  general  Entomology  was  presented  to 
the  Minister  of  Agrionltnxe  for  Ontario  in  December  last  and  was  printed  and  distributed 
in  the  following  March.  It  contained  127  pages  and  was  illustrated  with  sixtj-six  wood 
ovts  and  two  plates,  one  a  portrait  of  Mr.  Henry  H.  Lyman  the  retiring  President,  the 
other  exhibiting  the  structure  of  a  butterfly's  wing.  Besides  the  account  of  the  confer- 
ence on  the  San  Jos^  Scale  and  the  proceedings  at  the  Annual  Meeting,  it  contained 
among  many  useful  papers,  the  President's  address  by  Mr.  Lyman ;  **  One  hundred  years 
of  American  Entomology  "  and  "  The  home  of  the  San  Joc^  Scale  "  by  Prol  F.  M.  Web- 
ster ;  papers  by  Prof.  Lochhead,  Mr.  Arthur  Gibson,  Mr.  J.  A.  Moffat,  Dr.  Bethune^ 
Mr.  W.  N.  Hutt,  Dr.  Fyles,  and  articles  on  the  most  notable  and  injurious  insects  of 
the  year  by  Dr.  Fletcher,  Messra  Harrington,  Evans,  Moffat,  Gibson  and  Drs.  Fyles  and 
Bethuna  An  addition  of  much  interest  was  the  report  of  the  proceedings  at  the 
first  annual  meetinf{  of  the  North- West  (Oanada)  Entomological  Society,  held  at  Lacombe, 
Alberta,  in  November  1899. 

The  Canadian  Eniomologiit  has  been  regularly  issued  at  the  beginning  of  each 
montb.  The  31st  volume  was  completed  in  December  last ;  it  consisted  of  377  pageSi 
illustrated  with  36  wood  cuts  and  six  plates.  The  contributors  numbered  no  less  than 
sixty,  and  included  well-known  writers  in  England,  Germany,  Finland,  Brazil  and  Japan, 
as  well  as  in  the  United  States  and  Oanada.  The  thirty-second  volume  will  be  completed 
next  month ;  the  eleven  numbers  already  issued  contain  352  pages  and  many  original 
illustrations* 

An  index  to  the  thirty  Annual  Beports  of  the  Society,  1870  to  1899,  has  been  pre- 
parrd  by  the  Rev.  Dr.  Bethune  and  is  now  being  printed  under  the  direction  of  the  De- 
partment of  Agriculture.  It  is  expected  to  be  ready  for  distribution  before  the  end  of 
the  year,  and  will,  undoubtedly,  be  found  of  very  great  value  by  all  who  have  occasion  to 
consult  these  Reports. 

Entomological  meetings  have  been  held  regularly  on  Friday  evenings,  at  first  fort- 
nightly, afterwards  weekly,  from  October  to  June,  and  have  now  been  resumed  for  the 
ftutumn  and  winter  seasons.  The  study  of  the  Lepidoptera  was  taken  up  for  several 
months  and  when  spring  opened  specimens  freshly  captured  were  brought  for  identifica- 
tion and  discussion.  The  order  Ooleoptera  has  been  adopted  for  study  during  the  ses- 
sioas  that  have  now  begun. 

The  Oouncil  is  glad  to  be  able  to  report  that  the  Ornithological  Section  has  been  re- 
vived and  has  held  regular  monthly  meetings  for  a  year  past ;  at  the  same  time  it  has  to 
express  its  regret  that  no  meetings  of  the  Botanical  Section  have  been  held  this  year. 
The  Geological  Section  has  been  as  active  as  usual,  holding  weekly  meetings  on  Tuesday 
evenings  throughout  the  greater  part  of  the  year,  and  the  Microscopical  Section  has  held 
interesting  meetings  on  alternate  Friday  evenings  during  the  autumn  and  winter  months. 

Many  valuable  and  interesting  additions  have  been  made  to  the  Library  and  Colleo- 
tions.  The  Council  desires  to  bear  its  testimony  to  the  great  care  taken  by  Mr.  Moffat 
in  the  preservation  of  the  Society's  books  and  specimens,  and  their  neat  and  orderly 
arrangement.  Too  much  praise  cannot  be  accorded  to  him  for  the  zeal  and  interest  that 
he  always  displays  in  attending  to  the  welfare  of  the  Society  and  the  good  order  of  its 
property. 

All  of  wh«ch  is  respectfully  submitted. 

Thomas.  W.  Ftlbs,  President. 

Report  op  thr   Lirrarian  and  Curator,  por  the  tear   rkding   SIst  of 

AuousT,  1900. 

Thirty  bound  volumes  of  Government  Reports,  and  proceedings  and  transactions  of 
societies  were  received  during  the  year.  Among  them  were  twelve  quarto  volumes  of  the 
TTnited  States  Geological  Survey,  profusely  illustrated,  with  a  volume  of  maps  accom- 
panying them. 

Thirty-four  volumes  were  bound  and  added  to  the  library.  Among  these  are  some 
volumes  of  the  Balletins  of  the  Iowa  University  (a  gift  to  the  library  by  Rev.  Dr. 
Bethune)  one  of  which  is  of  special  interest,  being  explorations  in  the  Canadian  Far  North 
in  search  of  the  Musk  Ox,  by  Frank  RusselL  Also  contributions  from  Drs*  Fletcher 
Rod  Bethune  of  volumes  of  the  Proceedings  of  the  American  Association  for  the  Ad* 
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▼anoement  of  Soienoe,  which  complete  the  Society's  set  ap  to  dftte^  and  make  the  nnm- 
ber  of  YolnmeB  added  during  the  year  64. 

The  fall  number  now  on  the  register  is  1,691. 

Number  of  volumes  issued  to  local  members  was  45. 

A  few  additional  specimens  of  Manitoba  Lepidoptera  have  been  secured  since  the 
last  report,  which  are  valuable  for  reference  and  comparison. 

Nothing  of  special  interest  in  local  captures  can  be  reported  for  the  past  season.  A 
few  doubtful  forms  are  awaiting  determination.  Mr.  O.  C.  Poling,  of  Qoincy,  Tllinois, 
has  kindly  and  considerately  presented  to  the  Societv,  a  fine  pair  of  that  rare,  singnlar 
and  interesting  butterfly,  Neophasia  Terlootii^  Behr.,  taken  in  Arizona. 

Respectfully  submitted. 

J*  Alstoh  Moffat. 

Auditors'  Report. 

Receipts  and  Expenditures  of  the  Entomological  Society  of  Ontario,  for  the  year 
ending  August  31st,  1900 : 

Rbobipts.  Expinditubis. 

Balance,  September  1st,  1899 $    576.30        Cork,  pins,  etc $  46.20 

Sales  of  Entomologist 150.69  Expense  acct,(Postage,  eto.) ....   159.79 

Sales  of  Oork,  pins,  etc 93.58         Library 35  89 

Advertising 14  35        Salaries 375.00 

Government  Grant 1,000.00  Annual  Meeting  and  Report. . .  •  264.60 

Members  fees 439  86         Rent 176  00 

Interest 13.16         Printing  749  76 

Balance  on  hand  Aug.  Slst,  1900,  492.71 


$2,287.94  $2,287.94 

We,  the  Auditors  of  the  Entomological  Sodeiy  of  Ontario  hereby  certify  that  we 
have  examined  the  books  and  vouchers  of  the  Treasurer  and  find  them  correct,  and  that  the 
above  is  a  true  statement  of  the  accounts  of  the  society. 

W.  H.  HAMii;roN  )  * .  ... 

Jas.  H.  Bowman  |  -^»<*»*^ 
London,  Ont.,  Sept  18th,  1900. 


REPORT  OP  THE  MONTREAL  BRA.NCH. 

The  224th  Regular  and  27th  Annual  Meeting  of  the  Montreal  Branch  of  the  Ento- 
mological Society  of  Ontario  was  held  at  74  MoTavish  street  on  Tuesday  evening,  May 
8th,  1900. 

The  members  present  comprised  Messrs.  A  F.  Winn  (Pres.),  Henry  H.  Lyman,  A 
E.  Norris,  E.  T.  Chambers,  J.  0.  Williams,  G.  Ohagnon,  G.  BeauUeu,  M.  W.  Davis,  0. 
Stevenson,  G.  A.  Moore,  0.  P.  Newman  and  L.  Gibb.     Visitor — Rev.  E  0.  Trenholme. 

The  chair  was  taken  by  the  President  and  the  minutes  of  the  previous  meetings  and 
also  of  the  last  annual  meeting,  were  read  and  confirmed. 

Report  of  thb  Council. 

The  President  then  submitted  the  following  report  of  the  Council  for  the  past  year : 

In  presenting  their  report  for  the  past  year  your  Council  is  pleased  to  be  aUe  to 
state  that  much  good  work  has  been  done. 

Eight  regular  monthly  meetings  have  been  held,  the  average  attendance  being  ten, 
and  six  new  members  have  been  added  to  our  roll. 

We  have  again  had  a  visit  from  each  of  our  good  friends.  Dr.  Fletcher  and  Bev.  Dr. 
Fyles,  in  addition  we  had  the  pleasure  of  having  Mr.  J.  G.Jack  of  Jamaioa  Hains, 
Mass.,  atone  meeting  and  one  of  our  new  members,  Mr.  E.  D.  Wintle  of  Oomo^  P*Q'f 
has  come  to  our  meetings  regularly. 

Two  field  days  were  held,  the  first  at  Beloeil  Mountain,  St  Hilaire^  on  May  S4, 
which  WMB  very  successful,  many  valuable  specimens  being  seourad;  the  otter  al  OhaieAi- 
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guay  on  July  let  was  made  a  moat  enjoyable  outing,  through  the  kind  hospitality  of  Mr. 
and  Mrs.  Jack  and  their  family,  but  the  captures  were  disappointing  owing  to  the  strong 
wind  which  was  blowing  all  day.  Several  members  also  attended  the  Natural  History 
Society's  field  day  at  Montford. 

The  following  papers  were  read  at  the  meetings  : 

Retiring  Address  of  the  President — Henry  H.  Lyman. 

Collecting  at  Electric  Light — A.  F.  Winn. 

Note  on  Emergence  of  Telea  polyphemns — M.  W,  Davis. 

The  Genus  Hydroecia — D wight  Brainerd. 

Spiders — Rev.  Dr.  Fyles. 

A  Sketch  of  the  Order  Orthoptora — E.  M.  Walker  (of  the  Toronto  Branch). 

Tribulations  of  a  Beginner — Dwight  Brainerd. 

Practical  Entomology,  or  Bee  Keeping — Gilbert  Win  tie. 

Bees  and  Wasps — Dr.  Jas.  Fletcher. 

An  Entomological  Muddle — Henry  H.  Lyman. 

Chrysophanus  thoe — A.  F.  Winn. 

On  the  Rearing  of  Lepidoptera — Arthur  Gibson. 
.  Danais  Archippus — A  E.  Norris. 

This  list  probably  shows  more  diversity  of  subjects  than  that  of  any  year  in  the 
history  of  the  Branch,  and  the  specimens  shown  at  the  meetings  have  included  orders 
that  have  been  little  studied  here  in  the  past,  such  as  Diptera,  Hymenoptera  and  Orthop- 
tera. 

Our  collection  of  books  has  again  been  addei  to  by  Mr.  J.  G.  Jack,  who  has 
presented  copies  of  the  report  on  the  Gypsy  Moth  and  two  volumes  of  Memoirs  of 
the  Academy  of  Natural  Sciences.  A  case  has  been  ordered  for  our  books  and  pamphlets, 
and  the  Natural  History  Society  have  kindly  consented  to  give  us  space  for  it  in  their 
building. 

The  Treasurer's  statement  shows  the  Branch  to  be  in  a  good  financial  position. 

Respectfully  submitted  on  behalf  of  the  Council, 

Albert  F.  Winn,  President. 

The  Treasurer  then  submitted  his  report,  showing  a  balance  on  hand  of  $59.37. 

It  was  moved  by  Mr.  H.  H.  Lyman  and  seconded  by  Mr.  C.  Stevenson  "  That  the 
reports  ef  the  Oouncil  and  of  the  Treuurer  be  received  and  adopted."     Oarriod. 

The  following  officers  were  elected  for  the  ensuing  yeix :  President,  A.  F.  Winn  ; 
Vice-President,  Dwight  Brainerd ;  Secretary,  Lachlan  Gibb ;  Treasurer,  M.  Waring 
Davis  ;  Librarian,  A.  E.  Norris ;  Oouncil,  H.  H.  Lyman  and  G.  Ohagnon. 

Mr.  Henry  H.  Lyman  read  a  paper  on  the  Life  History  of  Euchaetes  Oregonensis, 
and  also  exhibited  a    pamphlet  entitled  Memoirs  of  the  Ohicago  Entomological  Society. 

A  letter  was  read  from  E.  Brunetti,  London,  England,  asking  for  exchange  in 
Canadian  Diptera,  which  was  referred  to  Mr.  Ohagnon. 

After  examining  a  number  of  specimens  shown  by  the  members  the  meeting 
adjourned. 

Lachlan  Gibb,  Secretary. 


REPORT  OF  THE  QUEBEC  BRANCH. 

The  annual  meeting  of  the  Quebec  branch  of  the  Entomological  Society  of  Ontario 
was  held  on  May  12th,  1900,  the  president.  Rev.  Dr.  Fyles,  occnping  the  chair. 

Prksident's  Addrkss. 

The  Quebec  branch  of  the  Entomological  Society  of  Ontario  has  entered  upon  the 
fourth  year  of  its  existence.  During  the  past  year  several  things  have  happened  to 
occasion  our  members  much  concern. 

.  ^  Death  has  removed  two  from  amongst  us.     Mrs.  Treffry  departed  this  U(a  «»  i«« 
months  ago  ;  and  on  April  27th,  Mr.  lYefiry  after  a  very  Y>mt  iWiisnia  ^%a  ^^oa  Xa^ua. 

2  EN. 
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away.  We  shall  miss  the  active  interest  he  took  in  our  affairs.  His  ability  as  a 
journalist  and  his  ready  pen  were  often  exercised  in  the  interests  of  the  Branch  and  his 
cheerful  good-nature,  before  sorrow  overtook  him,  added  to  the  interest  of  our  meetings. 

Next  we  have  to  record  the  closing  (temporary  it  is  to  be  hoped)  of  Morrin  OoUege. 
The  reduction  of  the  grant  from  the  Saporior  Education  Fund,  the  inadequacy  of  Uie 
number  of  paying  students  to  make  up  for  this,  and  the  failure  of  support  from  our 
decreasing  English  speaking  population,  militated  seriously  ag%inst  its  interests  and  made 
it  impossible  to  maintain  its  very  efficient  staff  of  professors  without  trenching  too  far 
upon  the  capital  funds  of  the  Institution.  We  hope  that  the  privilege  of  meeting  in  the 
Oollege  rooms  will  still  be  allowed  us. 

The  late  principal,  Dr.  Macrae,  and  Professors  Olark,  Gunn  and  Maclntyre  took  a 
kind  interest  in  our  proceedings ;  and  in  Professor  Walters  we  have  had  a  firm  friend 
and  valuable  member.  Should  he  be  called  from  the  city,  we  shall  regret  his  departure 
deeply  at  the  same  time  that  we  shall  indulge  the  hope  and  heartily  pray  that  health  and 
prosperity  may  attend  him  and  his  family  wherever  their  lot  may  be  cast. 

An  untoward  accident  in  the  beginning  of  March  interfered  for  two  months  with  the 
regular  course  of  the  proceedings  of  the  branch,  but  before  that  its  meetings  were  regularly 
held  and  well  attended. 

■ 

Four  field  days  were  held  in  the  course  of  the  summer  :  two  at  the  Gomin ;  one  (by 
invitation)  in  the  grounds  of  £.  H.  Wade,  Esq.,  at  New  Liverpool  and  one  at  the  Islsjid 
of  Orleans. 

At  the  meetings  in  Morrin  Oollege,  the  following  subjects  were  considered  : — Noah's 
Flood  and  the  Insect  World:  Ichneumon  Flies;  Dragon* Flies;  '* The  Kissing  Bug";  the 
Hemiptera  ;  the  Oeratocampidae  and  the  Satumians. 

At  one  of  the  meetings  a  most  interesting  narrative  of  an  entomological  expedition 
to  the  country  north  of  Brandon,  Man.,  written  by  Mr.  A.  Hanham  of  Winnipeg,  was 
read  and  fully  appreciated.  At  another  meeting  many  very  beautiful  southern  moths 
presented  to  the  president  by  Mr.  H.  H.  Newcomb  of  Boston  were  exhibited  and  greatly 
admired. 

Among  the  interesting  captures  of  the  season  were :  Thyatira  rectangulata,  Ottolengui, 
which  was  taken  on  the  Island  by  Mrs.  Turner ;  a  fine  specimen  of  the  salmon-oolored 
variety  of  Hepialus  argenteomaculatuSf  Harris,  taken  at  light  at  St.  Paul,  Quebec; 
Catocala  Bianca^  Hy.  Edwards,  also  at  light  at  Levis ;  and  a  very  fresh  specimen  of  Ut«UB 
Satyricus,  Grote,  caught  on  the  wing  at  the  Ohaudi^re,  on  the  20lh  of  January/  by  Mr. 
Oharles  Barclay. 

A  new  pest  has  made  its  appearance  in  this  province  viz  :  the  American  Oockroach 
{Periplaneta  Americana),  a  specimen  of  which  was  found  at  St.  Paul,  Quebec,  on  the  2l8t 
of  April.  This  makes  the  fourth  kind  of  cockroach  that  has  shown  itself  in  Quebec 
Province.  Thn  other  three  are  the  German  Oockroach  (Ectobia  Germanica)  ;  the  Oriental 
{Blalta  orientalU)  and  the  Australian  (Periplaneta  Australasia),  All  these  insects  are 
troublesome  and  disgusting,  but  they  are  incapable  of  inflicting  personal  injury.  A  very 
effective  trap  for  them  may  be  purchased  in  the  hardware  stores.  Rapid  and  constant 
intercourse  with  all  p^rts  of  the  continent  will  doubtless  bring  many  insects  within  our 
borders. 

By  far  the  worst  pest  that  of  late  years  has  shewn  itself  in  Oanada  is  the  San  Jos^ 
Scale.  Up  to  the  present  time  it  has  not  been  found  in  the  Province  of  Quebec ;  but  in 
Ontario  its  ravages  have  occasioned  much  dismay.  Fortunately  the  Ontario  Government 
are  aware  of  its  dangerous  character  and  are  taking  timely  and  stringent  measures  to 
check  its  course.  The  report  of  a  very  interesting  discussion  upon  this  scale  is  printed  in 
the  Society's  Annual  Report  which  will  shortly  be  in  the  hands  of  the  members. 

It  is  to  be  hoped  that  the  coming  season  will  be  a  favorable  one  from  an  entomological 
point  of  view ;  that  no  troublesome  insects  may  increase  to  cause  alarm  and  that  many 
rare  and  beautiful  specimens  may  reward  the  efforts  of  our  collectors. 

Report  of  Oouncil. 

The  branch  now  includes  43  members :  33  adnlts  and  10  janiors. 

The  Treasurer's  report  gives  a  very  satisfactory  showing. 

Several  excursions  were  made  during  the  year  and  were  very  suooessfnl. 
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Owiiig  to  an  accident  to  our  worthy  president  the  coarse  of  leotares  htul  anfortanatelj 
to  be  interrupted  to  the  great  regret  of  the  members. 

Our  thanks  are  dne  to  the  aathorities  of  Morrin  Oollege  for  having  continued  to 
allow  us  to  use  their  rooms  for  our  meetings. 

H.  Walters,  on  behalf  of  the  Council. 

it  was  moved  by  Miss  Hamel,  seconded  by  Mrs.  Poston,  and  unanimously  resolved 
that  the  thanks  of  the  meeting  be  tendered  the  council  and  the  officers. 

The  following  were  then  elected  : 

FresiderU,  the  Rev.  Dr.  Fyles. 

Vice-President ^  Miss  E.  MacDonald. 

Council^  Mrs.  R.  Turner,  Mr.  James  Geggie,  Professor  Walters,  Hon.  R.  Turner,  Miss 
Bickell,  Miss  Winfield. 

Secreiofry 'Treasurer^  Lt.-Ool.  Crawford  Lindsay. 

Curator^  Prof.  Walters. 

Since  the  above  report  was  written  Morrin  College  has  been  re-opened,  and  has  a 
large  attendance  of  students.  The  Quebec  Branch  of  the  Entomological  Society  of  Ontario 
has  commenced  its  regular  work  and  is  in  a  very  healthy  condition.  At  the  last  meeting 
twenty-two  members  were  present  and  four  new  members  were  elected.  Before  the  close 
of  the  season  it  held  a  happy  field-day  in  the  grounds  of  James  Geggie,  Esq.,  at  Damoc, 
Quebec. 

Thomas  W.  Ftlbs, 

President  of  the  Quebec  Branch. 


REPORT  OF  THE  TORONTO  BRANCH. 

The  fourth  annual  meeting  of  the  Toronto  Branch  ot  the  Entomological  Society  of 
Ontario  was  held  in  the  Education  Department  (Normal  School),  on  Friday  evening,  the 
6th  April,  1900. 

The  following  members  were  present :  Messrs.  E.  M.  Walker  (Vice-President),  Q.  M. 
Stewart  (Secretary-Treasurer),  H.  C.  Austin  (Librarian),  D.  G.  Cox,  R.  J.  Crew,  C.  H. 
Tyera  and  S.  R.  Carter ;  visitor,  Mr.  A.  Cook. 

In  the  absence  of  the  President,  the  Vice  President  took  the  chair. 

The  minutes  ot  the  previous  regular  meeting  were  read  and  approved. 

Messrs.  Geo.  Smith,  Geo.  Rossiter,  Albert  Cook  and  W.  H.  Harrison  were  duly 
elected  members  of  the  Branch. 

The  Secretary  read  the  following  report  of  the  Council  for  the  year  ending  3lBt 
March,  1900 : 

Report  of  Council. 

The  Council  of  the  Toronto  Branch  of  the  Entomological  Society  of  Ontario  take 
much  pleasure  in  presenting  the  Fourth  Annual  Report  of  the  proceedings  of  the  Branch 
for  the  year  ending  31st  March,  1900. 

They  are  pleased  to  report  that  since  the  last  annual  meeting  the  membership  of  the 
Branch  has  been  increased  by  the  addition  of  one  new  name,  viz ,  Mr.  D.  G.  Cox,  and  as 
flome  of  the  meetings  have  been  attended  by  visitors,  no  doubt  others  may  be  induced  to 
take  an  interest  in  our  work  in  the  near  future. 

During  the  past  year  fifteen  regular  meetings  have  been  held  in  the  Education 
Dep^ment,  with  a  fair  average  attendance  of  the  members.  The  Council  is  pleased  at 
the  result  of  Mr.  Lyman's  suggestion  that  papers  be  exchanged  between  the  Toronto  and 
Montreal  Branches,  and  is  much  indebted  to  the  members  of  the  latter  Branch  for  the 
interesting  papers  so  kindly  contributed.  As  a  partial  return,  Mr.  Walker's  paper,  men- 
tioned below,  was  forwarded  to  be  read  before  the  Montreal  Branch. 

The  following  is  a  list  of  the  papers  read  before  the  Branch  during  the  put  year  : 

Annual  Address  of  the  President,  Mr.  R.  J.  Crew. 

Notes  on  Danais  Archippus,  Mr.  H.  H.  Lyman,  ot  the  Montreal  Branch. 
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A  Sketch  of  the  Order  Orthoptera,  with  special  reference  to  the  Ontario  Forms,  Mr. 
E.  M.  Walker. 

Collecting  at  Electric  Lis;ht,  Mr.  A.  F.  Winn,  President  of  the  Montreal  Branch. 

The  Rearing  of  Lepidoptera,  Mr.  Arthur  Gibson. 

Notes  on  the  Anatomy  of  Belostoma,  Mr.  G.  M.  Stewart. 

An  interesting  feature  of  the  year's  work  was  an  open  meeting  held  on  the  5th  of  Janv- 
ary,  at  which  a  large  audience  was  present,  including  many  Normal  School  students.  Dr. 
Fletcher,  of  Ottawa,  Dominion  Entomologist,  gave  a  most  interesting  lecture  on  *'  Bees 
and  Wasps."  Dr.  Bethune,  of  London,  editor  of  the  Canadian  ErUomologiit^  also  gave 
an  interesting  address  on  the  aims  of  entomology,  and  spoke  of  the  work  heing  done  by 
the  Entomological  Society  of  Ontario  and  its  Branches. 

During  the  year  several  field  dajs  were  held  and  many  interesting  captures  were 
made. 

The  work  of  classifying  the  collection  of  insects  made  by  the  Branch  for  the  Educa- 
tion Department  is  progressing  well,  and  it  is  gratifying  to  know  that  the  species  already 
collected  and  donated  have  been  transferred  into  the  cases,  in  the  Department  During 
the  coming  season  the  Council  would  urge  the  members  to  collect  largely  so  that  by  next 
winter  the  Department  may  be  in  possession  of  a  feiirly  good  reference  collection  of  the 
insects  of  Ontario. 

The  report  of  the  Librarian  shows  that  many  valuable  Government  publioationiei  have 
been  added  to  the  library,  also  that  two  periodicals  have  been  subscribed  for,  and  several 
books  purchased  during  the  year. 

The  Treasurer's  report  shows  a  small  balance  carried  forward  on  the  right  side. 

Respectfully  submitted  on  behalf  of  the  Oouncil. 

Arthur  Gidsok, 

President.  . 

The  report  of  the  Treasurer  was  then  presented,  as  was  also  that  of  Mr.  Austen,  as 
Librarian,  and  on  motion  the  reports  of  the  Oouncil,  Treasurer  and  Librarian  were  duly 
adopted  as  read. 

The  election  of  officers  for  the  ensuing  year  resulted  as  follows  :  President,  Mr.  D.  0. 
Oox ;  Vice  President,  Mr.  E.  M.  Walker ;  Secretary-Treasurer,  Mr.  G.  M.  Stewart ; 
Librarian,  Mr.  H.  0.  Austen ;  Members  of  Council,  Messrs.  R  J.  Orew  and  0.  N.  Tyen. 

The  address  of  the  retiring  President,  Mr.  Arthur  Gibson,  was  read  by  Mr.  Walker, 
Mr.  Gibson,  owing  to  his  duties  as  assistant  in  the  Division  of  Entomology  at  the  Central 
Experimental  Farm,  Ottawa,  being  unable  to  be  present.  The  work  of  the  Branch  since 
its  inception  was  reviewed,  particular  attention  being  made  ef  the  year  just  ended.  The 
members  were  urged  to  make  extra  efforts  the  coming  summer  to  collect  and  mount  speci- 
mens for  the  collection  which  the  Branch  is  forming  for  the  Educational  Department  for 
Ontario.  The  latter  portion  of  the  address  took  the  form  of  a  practical  illustrated  papec 
on  '*  The  Preservation  of  Larv8s  by  Inflation." 

A  vote  of  thanks  to  Mr.  Gibson  for  his  interesting  address  was  carried. 

The  meeting  then  adjourned. 

G.  M.  Stewart, 

Secretary. 

REPORT  OF   THE  MICROSCOPICAL  SECTION. 

A  meeting  for  the  organization  of  the  Section  was  held  on  November  4th,  1899,  and 
the  following  officers  were  elected  for  the  ensuing  year  :  W.  E.  Saunders,  Chairman ;  8. 
B.  McCready,  Secretary  ;  J.  A.  Balk  will,  J.  Deamess  and  J.  H.  Bowman,  Committee. 

During  the  season  eleven  meetings  were  held,  with  an  average  attendance  of  seven, 
besides  occasional  visitors.  At  each  meeting  interesting  subjects  were  discussed  and  the 
objects  referred  to  examined  under  the  microscope  ;  five  papers  were  read,  vis. : 

The  Protoplasmic  Cell — J.  H.  Bowman. 

The  Multiplication  of  Cells — J.  Deamess. 

The  Protoplasmic  Cell — J.  Deamess. 

Micrometry — J.  H.  Bowman. 

The  Natural  History  of  Florida— W.  E.  Saandere^ 
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One  meeting  was  given  over  to  the  examination  of  freshly  colleoted  living  organisms, 
two  to  the  examination  of  exceedingly  beantiful  chemical  crystals,  prepared  on  the  spot 
by  Mr.  l^owmsm,  and  one  to  the  discassion  of  fermentation. 

At  the  fourth  meeting  Mr.  Thos.  Beall,  of  Lindsay,  brought  before  the  members  the 
desirability  of  forming  a  Horticultural  Society  in  London.  The  project  was  highly  ap- 
proved of  and  energetically  taken  up,  resulting  in  the  formation  of  the  very  successful 
and  enterprisiug  London  Horticultural  Society. 

W.  E.  Saunders, 

Chairman. 


REPORT  OF  THE  ORNITHOLOGICAL  SECTION. 

The  reorganization  meeting  of  the  Ornithological  Section  of  the  Entomological 
Society  was  held  on  January  13th,  1900.  Officers  were  elected  and  an  outline  of  plans 
was  made  for  the  season.  Monthly  meetings  were  adopted,  omitting  July  and  August. 
This  programme  has  been  strictly  adhered  to.  Nine  meetings  have  been  held,  at  which 
the  average  attendance  has  been  five,  and  ten  paper^  have  been  read,  entitled  as  follows  : 

**New  Birds  for  Middlesex  and  Ontario,"  W.  E.  Saunders ;  enumerating  six  species 
new  to  Ontario  and  eight  species  new  to  Middlesex  County,  all  taken  since  the  last  meet- 
ing in  1894. 

"  An  Ornithological  Incursion  into  Florida,"  W.  E.  Saunders. 

*'  The  Sparrows  of  Ontario,"  J.  £.  Keays ;  enumerating  the  generic  and  specific 
peculiarities  of  each  species,  with  notes  on  their  habits,  fully  illustrated  by  specimens. 

"  The  Cubic  Contents  of  the  Eggs  of  the  Common  Buteos,"  J.  E.  Keays. 

"The  Nesting  of  the  Sharp  Shinned  Hawk,"  H.  Gould. 

"  The  Flycatchers  of  Ontario,"  W.  £.  Saunders. 

**  The  Grebes  and  Loons  of  Ontario,"  W.  E  Saunders. 

"  A  Trip  to  Point  Pelee,"  H.  Gould  ;  illustrated  by  ipecimens. 

"  A  New  Song  for  a  Common  Bird."  W.  E.  Saunders. 

**  Seasonable  Changes  in  the  Food  of  Sparrows,"  J.  E.  Keays. 

Two  of  the  above-named  papers  have  been  published  and  others  will  be  in  the  near 
future.  Besides  these,  short  notes  on  interesting  subjects  have  been  presented,  one  re- 
cording the  capture  of  two  specimens  of  the  Long-tailed  Jaeger,  at  Rondeau, — the  first 
for  Ontario. 

The  spring  arrivals  have  also  been  closely  recorded,  1 44  species  being  noted  by  mem- 
bers up  to  May  2Cth.  Dates  of  the  fall  migrations  are  also  being  prepared  and  are  now 
about  complete. 

A  number  of  fine  sets  of  eggs  have  been  taken  by  the  members,  the  best  of  which 
were  six  sets  of  the  Sharp  Shinned  Hawk,  and  ^ve  sets  of  the  Cerulean  Warbler.  An 
account  of  the  work  done  on  this  bird  was  published  in  The  Auk  for  October. 

Bird  protection  in  London  was  also  taken  up,  and  notices  published  in  the  papers 
that  wanton  destroyers  of  our  native  birds  in  the  parks  would  be  prosecuted,  which  notice 
accemplished  the  cessation  of  some  shooting  which  had  previously  been  going  on. 

All  the  choice  new  material  taken  by  the  members  has  been  exhibited  by  them  at 
the  meetings,  which  have  been  interesting  and  enthusiastic. 

J.  £.  Keats, 

Chairman. 
W.  E.  Saundbrb, 
Secretary. 


REPORT  OF  THE  GEOLOGICAL  SECTION. 

The  Geological  Section  of  the  Entomological  Society  of  Ontario  begs  leave  to  pre- 
sent its  annual  report  as  follows  : 

The  section  with  Dr.  Wolverton  as  chairman  continued  its  meetings  weekly  as 
umal,  with  but  a  short  holiday,  thrtnghout  the  year.    The  intereit  in  Geological  study 
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was  well  maintained.  The  Huronian  rocks  with  many  of  their  charaoteristic  minerals 
formed  the  principal  study,  while  local  fossils  and  minerals  of  the  Devonian  period  re- 
ceived due  attention.  Visits  for  the  purpose  of  securing  specimens  were  made  to  inter- 
esting localities  in  Ontario  and  Michigan,  by  members  of  the  Section,  and  our  table  was 
frequently  well  supplied  with  the  essentials  of  this  department  of  Nature  Stady. 

The  Society  mourns  the  loss  of  one  of  its  charter  members,  Mr.  Thos.  Green,  who 
passed  away  at  the  ripe  age  of  eighty-seven  years.  His  brother,  who  is  over  eighty  years 
of  age,  is  still  a  member  of  our  Section.  Until  a  short  time  before  his  death,  Mr.  Thos. 
Green  was  an  energetic  student  of  Nature,  and  materially  added  to  the  profit  of  our 
meetings. 

The  Ohairman  reported  as  follows:  "  I  have  made  a  special  trip  to  Manitoulin  Island 
and  the  Georgian  Bay  District  for  the  purpose  of  obtaining  characti^ristic  fossils  and 
minerals  of  these  regions,  as  a  basis  for  the  study  of  the  Huronian  formation  during  the 
winter.  I  travelled  in  all  by  water  450  miles,  and  secured  a  great  variety  of  vein 
matter  consisting  of  quartz,  mica,  plumbskgo,  feldspar,  molybdenite,  bornite  and  other 
copper  ores,  as  well  as  many  specimens  of  corals. 

Manitoulin  Island  abounds  in  fossil  coral,  and  good  specimens  were  obtained,  as  yon 
may  see  from  the  collection  befoi-e  you.  We  will  make  a  detailed  study  of  these  during 
the  ensuing  year." 

Our  Ohairman  and  Mayor  Rumball  of  this  city,  also  visited  a  farm  in  West  Nissouri 
township  to  inspect  the  remain?  of  what  was  one  of  Earth's  most  mighty  creatures. 
During  the  Western  Fair  this  year  there  were  exhibited  about  thirty  bones  of  gigantic 
size  supposed  to  be  those  of  a  Mastodon  or  some  closely  related  species  of  that  class. 
Owing  to  the  absence  of  teeth  and  most  of  the  bones  of  the  head,  it  has  not  been  identi- 
fied so  far.  These  bones  were  uncovered  recently  by  some  men  while  excavating  a  drain 
through  a  peat  bed,  and  are  in  a  good  state  of  preservation.  The  tusk  measures  more 
than  nine  feet  in  length.  It  is  curved  like  a  cow's  horn  and  tapers  to  a  point.  The  cor- 
rugations on  the  tusk  where  it  entered  the  head  are  easily  discernible.  The  femur  is 
three  feet  in  length  and  where  \t  entered  the  socket,  it  is  three  feet  in  circnmferenca 
The  tibia  and  fibula  are  well  preserved  and  the  foot  bones  are  entire.  Four  ribs  of  large 
size  are  made  to  articulate  with  the  vertebnc  by  ball  and  socket  joints,  attesting  the  great 
antiquity  of  the  fossil. 

From  the  position  in  which  the  bones  were  found,  it  would  appear,  that  the  giant 
becoming  mired  in  the  bog  fell  over  and  lodged  probably  against  some  partially  sub- 
merged log  and  strangled.  From  a  careful  inspection  of  the  locality  where  the  bones 
were  found  our  Ohairman  thinks  other  parts  ef  the  skeleton  may  yet  be  discovered,  as  no 
thorough  search  has  yet  been  made.  It  is  hoped  by  many  citizens,  as  well  as  by  the 
members  of  our  Section,  that  London  may  be  the  final  resting  place  of  these  interesting 
remains. 

EfiPorts  are  now  being  made  to  establish  a  public  museum  in  the  city  in  connection 
with  the  Free  Library.  The  question  has  been  mooted  in  the  press,  and  was  thoroughly 
discussed  at  a  meeting  of  the  Library  B^ard,  and  there  is  reason  to  hope  that  this 
treasure  will  not  be  allowed  to  leave  our  district. 

In  connection  with  the  museum.  Dr.  Wolverton  and  other  citizens  have  offered  to 
loan  valuable  collections  for  a  term  of  years  and  as  only  a  small  expense  would  have  to 
be  incurred  in  fitting  up  the  rooms  in  the  library  building,  there  would  appear  no  suffi- 
cient reason  why  we  should  not  have  this  important  means  of  education  secured  to  us. 

Our  correspondent,  Rev.  Dr.  Philp,  of  Petrolea,  sent  us  two  very  interesting  accounts 
of  trips  he  made  to  points  in  Lambton  Oounty.  The  first  was  to  a  point  near  Shetland 
on  the  Sydenham  about  eight  miles  north  of  Bothwell,  to  inspect  the  shale  beds  which  he 
found  expo8«»d  there  for  some  distance  along  the  river  bed.  They  belong  to  the  Portage 
Ohemung  group.  The  shale  is  very  dark,  almost  black,  bituminous  and  filled  with 
nodules  of  iron  pyrites.  These  shales  are  beautifully  stratified  and  "  we  were  com- 
pelled," he  says,  *'  to  think  of  ice  sawn  for  storage."  The  shale  in  every  respect  ressm- 
bled  that  at  Kettle  Point.  Fragments  of  very  large  concretions  (Kettles)  were  discover- 
ed, hemispherical  in  shape,  the  tops  apparently  cut  off  by  the  ice  when  the  water  was 
about  sixteen  inches  higher  than  at  present.  We  also  found  in  the  vioinity  several 
kettles  firmly  embedded  in  the  shale,  each  of  them  five  feet  in  diameter. 
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A  little  farther  north  we  came  upon  two  oatcrops  of  limestone  each  about  seventy 
feet  in  length  ;  one  runs  parallel  with  the  river  and  the  other  at  ri/a^ht  angles.  On  each 
tide  of  these  outcrops  kettles  are  ranged.  These  vary  in  size  and  shape.  They  are  from 
one-half  to  two- thirds  of  complete  globes.  Orevioes  in  the  limestone  are  filled  with 
material  of  the  same  composition  as  the  concretions.  Though  we  searched  diligently  for 
impressions  of  calamites  we  did  not  succeed  in  finding  any  at  this  place. 

At  a  place  three  miles  up  the  Sydenham  from  Shetland  the  Limbton  limestones  are 
exposed.     They  are  very  fossiliforous  and  are  crowded  with  Spirifera  Mucronata. 

The  Rev.  Jos.  Philp  also  visited  the  Enniskillen  gum  beds  and  reported  to  us  his 
findings,  and  sent  a  fine  specimen  of  what  he  terms  mineral  Oaoutchouc.  It  was  ob- 
tained from  lot  16;  second  con.,  Enniskilleu,  near  Oil  Springs. 

The  bed  is  situated  on  the  surface,  and  is  quite  extensive,  though  much  of  it  has 
been  removed  and  used  as  fuel  for  steam  raising.  With  a  fan  blast  it  bums  weU.  In 
appearance  it  resembles  tar.  It  is  almost  jet  black,  deose  and  solid,  somewhat  resembling 
asphalt.  People  select  the  cleaner  parts  and  use  it  as  chewing  gum.  They  say  it  is 
better  than  it  looks.  It  is  probably  of  the  same  origin  as  the  petroleum  found  in  the 
same  vicinity. 

Mr.  Philp  also  examined  the  bituminous  shales  of  Alvinston  which  are  exposed  at 
that  point  for  nearly  a  mile  along  the  river.  They  belong  to  the  Portage  Chemung 
group.  He  found  one  impression  of  a  Calamite,  very  distinct.  The  stratification  and 
the  cleavage  are  noteworthy  and  the  nodules  of  iron  pyrites  are  very  beautiful.  At 
this  point  there  is  no  trace  of  a  kettle.  He  thinks  the  kettles  are  found  only  in  the 
lowest  portion  of  this  formation.  At  least  that  is  the  case  at  Shetland,  where  the  older 
strata  are  exposed. 

The  Lake  Superior  Copper  Mines. 

Mr.  Goodburne,  who  visited  the  Lake  Superior  copper  mines  in  October,  1899,  read 
a  paper  descriptive  of  that  region,  opening  with  a  brief  deecription  of  copper  and  its  ores. 
The  first  record  of  the  discovery  of  copper  in  the  Keeweenaw  Peninsula,  Michigan,  was 
in  1636,  and  from  that  date  its  history  was  traced  down  to  the  present  day.  Mining, 
however,  dates  only  from  1831,  when  Dr.  Douglass  Houghton,  while  a  member  of  the 
Schoolcraft  expedition,  first  made  known  the  great  wealth  of  the  peninsula,  and  in  1834, 
the  government  first  opened  up  the  country  to  mining.  From  a  review  of  the  history  of 
early  mining,  Mr.  Goodburne  proceeded  to  a  description  of  the  principal  mines,  chief 
interest  centering  in  the  great  Oalumet  and  Hecla,  which  yields  100,000,000  pounds  of 
refined  copper  annually  from  the  conglomerate  lode  underlying  20  acres  of  surface,  a 
product  valued  at  $18,000,000,  taken  from  under  land,  which  originally  cost  $1.25  per 
acre,  or  $25.00  for  the  most  valuable  copper  mine  in  the  world. 

The  great  Keeweenawan  formation  consists  of  a  series  of  eruptive  beds,  alternating 
in  the  upper  division  with  sandstone  and  conglomerates,  the  whole  lying  above  the 
Huronian  slatf  s,  schists  and  metamorphic  rockq.  The  formation  was,  probably,  originally 
horizontal  at  the  bottom  of  the  ancient  sea.  The  system  to  the  east  is  the  Medina  divi- 
sion of  the  Silurian  formation,  a  time  when  great  volcanic  forces  disturbed,  the  earth ;  but 
it  was  probably  the  subsequent  movements  of  the  crust  which  tilted  the  beds  so  as  to 
form  a  great  trough  or  synclinal.  The  eastern  edge  is  on  the  end  of  Keeweenaw  Point, 
and  the  western  across  the  Minnesota  border.  Michipicoten  Icland  and  the  Nepigon  dis- 
trict are  on  the  reverse,  or  northern,  fold  of  the  synclinal,  for  while  the  Michigan  edge 
dips  toward  the  northwest,  the  northern  edge  dips  in  the  opposite  direction,  but  it  i«i 
very  much  broken  by  depressions,  and  not  so  easily  traced  as  the  southern  edge.  The 
lower  beds  of  the  Keeweenawan  formation  consist  mainly  of  a  series  of  coarse  crystalline 
gabbros,  from  20  to  50  feet  thick.  There  are  4,000  or  5,000  feet  of  these  lava  fiows,  after 
which  the  eruptions  became  somewhat  difierent  in  chemical  character,  and  more  frequent, 
with  thinner  flows.  These  flows  contain  the  copper.  The  lava  is  generally  basic,  like 
basalt,  but  acid  and  intermediate  types  are  present.  Among  the  typical  kinds  may  be 
mentioned  gabbro,  diabase  and  melaphyr,  including  the  amygdaloidal  examples  of  the  two 
latter,  in  which  is  the  copper.  Other  rocks  are  the  acid  lavas,  including  felsites  and 
porphyries,  which  have  fumibhed  much  of  the  detritus  for  the  sandstones  and  conglomer- 
ates, and  these  acid  lavas,  which  do  not  flow  as  far  or  so  freely  as  the  basic,  quite  often 
trand  across  the  other  rooks  in  the  form  of  dikes  or  bosses,  with  dome-like  summits. 
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The  copper  occurs  in  the  trap  formation,  which  cats  the  centre  of  the  peninsula,  and 
continues  its  course  southward  throus;h  Ontonagon  county,  extending  westward  throuflfh 
Wisconsin,  to  the  western  shore  of  Like  Superior,  thence  northward  to  Isle  Royal,  where 
it  disappears  on  the  mainland,  appearing  again  in  the  Nepigon  district.  In  all  these 
places  the  geological  characteristics  are  tlie  same,  thin  sections  of  rock  from  one  district 
being  scarce  distinguishable  from  a  specimen  taken  from  another.  Eastward,  the  copper 
is  found  on  Michipicoten  Island,  and  the  formation  is  traceable  at  Gros  Oap,  a  few  miles 
from  Sault  Ste.  Marie. 

The  copper  is  nob  an  ore,  but  is  the  virgin  metal,  all  the  paying  mines  being  opened 
on  lodes  which  carry  native  copper.  There  are  a  few  fissure  veins  in  Keeweenaw  Oounty 
(on  the  north  of  the  peninsula),  which  carry  grey  sulphurets  producing  as  high  as  25  per 
cent,  refined  copper.  All  the  mines  produce  considerable  amounts  of  native  sil7er,  and 
the  Quincy  Company  reduces  its  mineral  by  electrolysis  in  order  to  save  the  silver,  which 
averages  38  ounces  to  the  ton  of  copper. 

When  the  lava  flows  rested  under  the  ancient  sea,  the  interstices  in  the  frothy  por- 
tion were  filled  with  copper  by  electra  chemical  action,  forming  the  amygdaloidal  rocks. 
The  conglomerates  are  ancient  sea  beds,  formed  of  boulders,  sand  and  gravel,  broken  from 
the  surrounding  rocks  of  the  ancient  sea.  These  also  had  interstices,  and  were  filled  with 
copper  in  the  same  manner. 

That  the  copper  was  carried  in  solution  and  arrested  in  its  present  position  by  some 
precipitating  agent  is  conceded  by  most  authorities  ;  and  that  it  was  intimately  associated 
with  the  melaphyrs  that  have  had  their  ferrous  iron  changed  into  a  ferric  state  by  taking 
up  more  oxygen,  has  given  rise  to  the  now  widely  accepted  theory  that  in  the  peroxyda- 
tion  of  the  ferrous  iron  ip  to  be  found  the  agent  of  precipitation.  The  origin  of  the  cop- 
per is  not  so  easily  explained.  One  theory  is  that  the  copper  was  brought  to  the  surface 
by  the  lava  ilows ;  another  that  it  was  deposited  in  a  sulphuretted  form,  along  with  the 
detrital  rocks  of  the  period. 

Mr.  Goodburne  illustrated  his  paper  with  diagrams  of  the  district,  showing  the 
synclinal,  and  the  position  of  the  mines ;  and  exhibited  many  beautiful  specimens  of 
copper  and  silver,  from  the  form  in  which  it  was  mined,  until  the  copper  was  gathered 
from  the  great  stamp  mills. 

We  offer  a  suggestion  to  the  other  sections  of  our  Entomological  Society. 
As  it  is  difficult  to  secure  members  to  replace  those  lost  owing  to  removals,  deaths 
and  other  causes,  we  would  suggest  occasional  public  meetings  under  the  auspices  of  the 
parent  society  at  which  there  should  bo  a  programme  of  addresses  on  subjects  relating  to 
nature  study  illustrated  where  practicable  by  views.  These  public  meetings  would  adver 
tise  our  society  and  would  tend  to  increase  both  the  interest  and  profit  of  the  meetingj. 

G.  KIRK, 

Sec.  pro  tern. 


REPORT  FROM  THE   ENTOMOLOGICAL  SOCIETY   OF  ONTARIO  TO  THE 

ROYAL  SOCIETY  OF  CANADA, 

llirough  iJi€  Rev.  C,  J,  S.  Bethtuie,  D.C.  L  ^  Delegate. 

During  the  year  that  has  gone  by  since  our  last  report  to  the  Royal  Society,  the 
Entomological  Society  of  Ontario  has  pursued  the  even  tenor  of  its  way  and  continued 
its  ustfal  and  scientific  work.  There  are  no  striking  events  to  record,  bat  much  has 
been  done  of  permanent  value  and  additions  have  been  made  to  the  general  store  of  the 
knowledge  of  insects  and  their  ways. 

The  thirty-sixth  annual  meeting  of  the  Society  was  held  in  October  last  at  its  head- 
quarters in  London  and  was  especially  noteworthy  for  the  conference  that  was  held  on 
the  important  snbjf*ct  of  the  San  J(n6  scale.  Those  who  took  the  principal  part  in  it 
were  Prof.  James,  Deputy  Minister  of  Agriculture  for  Ontario ;  Dr.  Fletcher,  Entomolo- 
gist and  Botanist  of  the  Experimental  Farms  of  the  Dominion ;  Mr.  J.  Deamasa,  one  of 
the  special  oommissioners  appointed  by  the  Ontario  Government  to  inT6atii|pite  the 
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ravages  of  the  scale  in  this  Fronnce  ;  Mr.  G  K  Fisher,  Official  Inspector  ;  Professor 
Lochhead  of  the  Oatario  Agricnltural  College  at  Gaelph,  and  Professor  Webster  of  the 
Ohio  State  Agricultural  Experiment  Station.  The  proceedings  at  the  Conference  are 
published  in  full  in  the  30  th  Annual  Report  of  the  Society,  which  was  presented  to  the 
Legislature  of  Ontario  at  the  opening  of  its  last  session. 

The  Report  also  contains  a  number  of  valuable  and  interesting  papers  and  ia  illus- 
trated with  sixty-six  wood-cutS|  many  of  them  drawn  specially  for  the  purpose,  a  portrait 
of  Mr.  Henry  H.  Lyman,  the  retiring  President,  and  a  plate  representing  the  structure 
of  a  butterfly's  wing.  Among  the  papers  may  be  mentioned  the  following:  '*The 
President's  Annual  Address,"  by  Mr.  Henry  H.  Lyman,  Montreal,  in  which  the  forma- 
tion of  an  entomological  union  for  the  authoritative  settlement  of  questions  of  nomen- 
clature especially,  was  strongly  advocated  ;  an  account  was  given  of  the  importance  of 
accurate  descriptions  of  larva;  and  the  difficulties  to  be  surmounted  in  making  them  ;  a 
short  review  was  made  of  the  principal  work  of  the  year  in  both  economic  and  systematic 
entomology,  and  some  account  of  recent  publications  was  given.  "  One  Hundred  Years 
of  American  Entomology/'  "  The  Native  Home  of  the  San  Joet^  Scale,"  and  '*  Some  Notes 
on  the  Larval  Habits  of  the  Gray  Hair  Streak  Butterfly,"  by  Prof.  F.  M.  Webster. 
*'  Notes  on  some  Insects  on  Coniferous  Shade  Trees,"  **  Injurious  Insects  of  the  Orchard, 
Garden  and  Farm  in  1899,"  "  Nature  Study  Lessons  on  the  Cabbage  Butterfly,"  by  Prof. 
W.  Lochhead,  Guelpb.  •'  Spiders,"  by  the  Rev.  Dr.  Fyles,  South  Quebec.  "The  Wing 
Structure  of  a  Butterfly,"  and  **  Remarks  upon  some  Cuban  Insects,"  by  Mr.  J.  Alston 
Mcfiat,  London.  "  Fatal  Bite  of  an  Insect,"  and  '*  Some  Observations  of  a  Bumble  bees' 
Nest,"  by  Rev.  Dr.  Bethune,  London.  "  Injurious  Insects  in  Ontario  During  1899,"  by 
Dr.  Fletcher,  Ottawa.  "  The  Electric  Light  as  an  Attraction  to  Moths,"  by  Mr.  A« 
Gib.son,  Ottawa.     "  Asparagus  Beetles,"  by  Mr.  W.  N.  Hutt,  Southend. 

The  volume  contains  the  reports  on  the  work  of  the  preceding  year  by  the  different 
officers  of  the  Society,  the  Geological  and  Microscopical  Sections  at  London,  and  the 
flourishing  branches  in  Montreal,  Quebec  and  Toronto.  There  are  also  valuable  '*  Notes 
on  the  Insects  of  the  Tear,"  by  the  Directors,  Messrs.  Harrington,  Evans  and  Gibson,  in 
their  respective  territorial  divisions,  and  by  Messrs.  Mofiatt,  Bethune  and  Fyles  on 
the  season  of  1899. 

The  report  concludes  with  an  account  of  the  first  annual  meeting  held  at  Lacombe, 
Alberta,  in  November  last,  of  the  new  and  vigorous  North- West  (Canada)  Entomological 
Society,  which  is  fortunate  in  having  Mr.  Percy  B.  Gregson,  of  Waghom,  as  its  energetic 
President.  The  report  of  its  council,  the  President's  address,  and  pipers  by  Dr.  Bethune 
on  '*  The  use  of  Entomology ; "  Dr.  Henry  George  on  "  The  Pocket  Gopher,"  and  an  ad- 
dress by  Mr.  Henry  H.  Lyman,  a^'e  published  in  full. 

The  librarian  states  that  the  library  of  the  Society  now  contains  1  627  bound  vol- 
umes, besides  a  large  number  of  pamphlets  and  periodicals.  The  chief  additions  to  the 
cabinets  of  insects  have  come  from  Manitoba  and  Cuba. 

Four  distinguished  entomologists  were  elected  honorary  members  of  the  Society, 
viz  :  Dr.  L.  0.  Howard,  United  States  Entomologist,  Washington,  D.  O.j  Professor  John 
B.  Smith,  ScD.,  Rutgers  College,  New  Brunswick,  N.  J.;  Professor  F.  M.  Webster, 
Wooster,  Ohio;  and  Professor  H.  F.  Wickham,  M.A.,  Iowa  City,  Iowa. 

The  Society  has  continued  to  publish  its  monthly  magazine,  "  The  Canadian  Ento- 
mologist," which  was  begun  in  1868,  and  of  which  the  thirty  second  volume  is  now  being 
issued.  The  thirty-first  volume  was  completed  in  December  last  and  consisted  of  380 
pages  illustrated  with  six  pboto-gravure  plates  and  thirty-six  wood -cuts  ;  thirty  new 
genera  of  insects  are  described  and  ninety-two  new  species  The  contributors  number 
sixty,  of  whom  sixteen  are  residents  in  various  pirts  of  the  Dominion,  thirty-nine  in  the 
United  S:ates,  and  one  each  in  England,  Germany,  Finland,  Brazil  and  Japsku.  Among 
the  large  number  of  important  papers  may  be  mentioned  the  descriptions  of  CoccidsB  from 
both  North  and  South  America  by  Professors  Cockerell  and  Tinsley,  and  Messrs.  Ehrhom, 
Parrott,  King,  Hempel  (Brazil)  and  Marlatt. 

Papers  on  Classification :  The  Entomophilous  Wasps  by  W.  H.  Ashmead  ;  Dragon 
Flies  by  Jas.  G.  Needham ;  North  American  Myrmelionidie  by  N.  Banks ;  Ooooidie  by 
Prof.  T.  D.  A.  Cockerell ;  Bees  by  Ohas.  Robertson  ;  Wasps  by  S.  N.  Dunning ;  deeorip- 
tioni  of  new  species :  L'^pidoptera  by  Prof.  J.  B.  Smith,  Dr.  H.  Skinner  and  Dr,  H.  O. 
Djar ;  Orthoptera  by  Dr.  Samuel   H.  Scndder  and  Jerome  McNeill ;  Hymenoptera  \^ 
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Carrol]  Fowler  and  W.  H.  HarriD^n  ;  Diptera  by  D.  W.  Coquillett ;  Nearopteraby  Rolla 
Oarrie  ;  and  Hemiptera  by  A.  L.  Quaintance  and  Otto  Heidemann. 

A  list  of  Manitoba  Moths  by  A.  W.  Hanham ;  the  Coleoptera  of  Canada  by  H.  F. 
Wickham  ;  Ontario  Acrididie  by  E.  M.  Walker ;  Canadian  Lepidoptera  by  J.  A.  Moffat, 
T.  W.  Fylea  and  E.  F.  Heath. 

Papers  of  an  Economic  character  by  Enzio  Renter  (Finland),  M.  Matsamnra  (Japan), 
F.  M.  Webster,  R.  H.  Pettit,  W.  Lochhead,  E.  A.  Carew-Gibson,  and  others. 

From  the  foregoing  list,  which  does  not  include  short  notes,  book  notices  and  other 
items  of  interest,  it  will  be  seen  that  the  magazine  covers  the  whole  field  of  systematic 
entomology  and  contains  articles  of  importance  by  well-known  authorities  on  most  of  the 
orders  of  insects.  It  has  become  so  necessary  to  the  working  Entomologist  that  there  is 
a  constant  demand  for  complete  sets  of  the  volumes  from  the  beginning  and  the  Society 
has  in  consequence  been  obliged  to  reprint  several  of  the  earlier  numbers. 

SAN  JOSlfc  SCALE  DISCUSSION. 

At  the  request  of  the  President,  Mr.  G.  E.  Fisher,  of  Freeman,  Ont.,  the  Provincial 
San  Jof^  Scale  Inspector,  stated  that  he  was  present  by  direction  of  the  Ontario  Depart- 
ment of  Agriculture,  and  was  willing  to  give  any  information  at  his  disposal  with  regard 
to  the  prevalence  of  the  San  Josl*  scale  in  the  Province,  and  the  work  which  had  been 
done  during  the  past  season.  He  regretted  to  say  that  the  state  of  affairs  was  not  ai 
favourable  as  he  could  wish,  and  that  the  scale  was  now  kaown  to  be  present  in  many 
districts  where  it  bad  not  been  discovered  last  year.  Many  experiments  had  been  tried 
by  instruction  of  the  Department  to  see  if  a  practical  remedy  could  be  discovered  to  con- 
trol the  insect  instead  of  the  drastic  measure  of  cutting  down  the  trees.  He  was  glad  of 
the  opportunity  to  let  the  members  of  the  Entomological  Society  know  what  the  general 
trend  of  his  experiments  had  been.  To  besrin  with  he  would  make  the  statement  that  the 
infestation  of  Ontario  orchards  by  the  San  Jose  scale  was  a  far  more  serious  matter  than 
fruit  growers  of  the  Province  yet  realized. 

The  following  is  a  condensed  summary  of  M?.  Fisher's  sddress  : 
A  great  deal  was  said  at  the  last  annual  meeting  of  the  Society  about  the  value  of 
whale-oil  soap  as  the  best  remedy  for  the  San  Jo£<^  scale,  and  particular  mention  was 
made  of  the  satisfactory  condition  of  orchards  now  standing  on  Catawba  Island,  which 
had  formerly  been  badly  infested  by  the  scale.  I  therefore  took  great  pains  during  the 
past  summer  and  carried  out  many  careful  experiments  with  this  material,  using  the 
strength  recommended  as  the  best,  namely,  2  lbs.  of  whale-oil  soap  to  one  gallon  of  warm 
water,  as  well  as  other  quantities.  When  a  tree  was  known  to  be  infested  it  was  treated 
thoroughly  with  2  lbs.  to  the  gallon,  and  all  trees  in  the  immediate  neighbourhood  were 
also  sprayed  with  a  solution  of  1^  lbs.  to  the  gallon.  On  other  trees  kerosene  emulsion 
or  crude  petroleum  were  used,  and  careful  notes  taken  of  their  effects  upon  the  tree  and 
the  scale.  With  regard  to  the  soap,  the  results  were  rather  disappointing.  In  no  case 
was  the  scale  entirely  eradicated,  even  when  the  soap  was  applied  with  the  (nreatest  care, 
according  to  the  formula  Some  trees  where  the  full  strength  of  2  lbs.  to  the  gallon  was 
used  are  still  infested,  and  the  infestation  is  of  about  the  same  extent  as  at  the  beginning 
of  the  season.  The  scale  was  certainly  reduced  on  cherry  trees,  and  it  was  noticed  that 
the  soap  had  an  excellent  effect  in  clearing  these  trees  of  aphids.  The  treatment  was 
applied  just  at  the  time  the  buds  were  bursting,  when  most  people  would  think  it  was 
too  late  to  use  it  without  doing  injury  to  the  trees,  but  I  found  that  no  harm  was  done 
even  when  many  of  the  bJossoms  were  open.  As  a  rule  there  is  too  much  blossom  on 
trees,  and  if  some  of  this  is  destroyed  it  is  an  actual  advantage,  therefore  this  late  spray- 
ing may  be  ve^y  beneficial.  We  have  noticed  that  the  young  scales  will  move  out  on  to 
a  part  of  the  tree  which  had  been  sprayed  in  the  spring  with  the  soap  mixture,  and  will 
settle  there  and  multiply.  On  the  1 8th  August  last  I  made  an  application,  at  Niagara, 
on  a  very  badly  infested  tree,  one,  in  fact,  which  was  entirely  covered  by  a  moving  mass 
of  young  crawling  scale  insects,  walking  all  over  the  tree  trying  to  find  a  place  to  settle. 
The  soap  was  applied  to  the  tree  with  a  whitewash  brush,  with  the  object  of  finding  out 
how  reliable  the  soap  was,  and  a  little  later  a  second  application  was  made.  I  examined 
the  tree  again  about  the  middle  of  November,  and  I  Uiink  I  had  the  nieest  example  of 
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the  maltiplication  of  the  scale  that  could  be  found.  The  soap  had  killed  the  scale  in  the 
first  place,  of  coarse,  but  the  tree  was  just  now  in  the  same  condition  as  when  it  was  first 
applied,  and  the  scales  were  multiplying  on  the  part  which  had  been  washed  with  the 
soap.  Below  the  untreated  portion  and  for  probably  a  foot  and  a  half  down  over  the 
part  Fhich  was  washed  with  soap,  the  larva;  were  coming  down  in  great  numbers  and 
there  were  actually  mature  females  giving  birth  to  young.  This  shews  that  washing  with 
soap  will  not  deter  the  scale  insects  from  settling  there  and  starting  new  colonies.  In 
the  middle  of  September  I  took  my  knife  and  scraped  off  the  scales  from  a  space  one 
inch  by  two,  clearing  the  bark  entirely,  and  in  two  days  this  space  was  again  entirely 
covered  so  that  no  bark  could  be  seen.  In  the  middle  of  October  the  same  experiment 
was  tiied  and  the  only  difference  was  that  it  took  twice  as  long  for  the  space  to  be  occu- 
pied again  by  the  scales. 

Kerosene  also  has  been  somewhat  unsatisfactory.     Trees  have  been  killed  and  the 
scale  does  not  seem   to  have   been  cleaned   up.     Crude  petroleum   has  I  think  on  the 
whole  given  the  greatest  satisfaction.     Where  it  was  applied  on  apple  trees  I  have  seen 
no  bad  results.     I  applied  crude  petroleum  in  one  orchard  to  about  40  apple  trees  and 
100  plum  trees  without  in   any  way  injuring  a  single  tree.     This  was  done  about  the 
middle  of  May.     The  trees  were  entirely   freed  from  the  scale  and  all   that   had  been 
alive  during  the  winter  previous  were  cleared  off.     Oase-bearers  and  many  other  insects 
were  also   destroyed.     The   material    used  was   a  mixture  of  25  to  30  per  cent  crude 
pe(roleam  with  water,  and  applied  as  a  spray.      I  am  of  the  opinion   that  a  uiixture  of 
half  the  quantity  of  soap   recommended  and   half  of  crude  oil  in  a  cambination  pump 
would  be  preferable  to  either  used  alone.     The  crude  petroleum  will  kill  the  scale  insectiB 
but  if  applied  in  considerable  quantities   is  apt  to  injure  the  peach  and  other  tender 
trees.     Great  care  should  bd  exercised  in  applying  it  as  advised.     The  soap  alone  is  not 
a  strong  enough  application,  it  does  not  kill  enough  of  the  scales.     I  do  not  think  it 
would  be  safe  to  recommend  crude  petroleum  for  general  use.     People  did  not  use  whale 
oil  soap  in  accordance  with  instructions  given  and  the  chances  are  they  would  not  follow 
instructions  when  ueing  crude  oil,  and  thus  trees  would  be  killed.     Judging  from  the 
experience  of  the  past  year  I  think  some  of  the  reported  cases  of  injury  by  crude  petrol- 
eum may  be  due  to  the  way  in  which  the  substance  has  been  applied.     It  must  be  borne 
in  mind  that  no  portion  of  the  tree  should  be  covered  more  than   once  by  the  spray  or 
the  oil  will  accumulate  from  each  spraying  until  there  is  sufficient   to  injure  the  tree. 
I  notice  frequently  when  people  are  spraying  that  they  begin  on  the  trunk  then  spray 
the  branches  and  when  finishing  bring  the  nozzle  down  again  on  to  the  trunk  thus  giving 
that  part  of  the  tree  a  double  dose  of  the  oil.     This  carelessness  I  think  is  the  cause  of  much 
of  the  injury  reported.     The  way  that  we  spray  is  as  follows:  The  pump  is  placed  on  an 
ordinary  stone  boat,  one  man  sprays  in  one  direction  and  one  in  another,  and  each  tree 
is  sprayed  from  four  standpoints,  or  in  other  words  as  it  is  approached  and  as  it  is  left 
behind  in  passing  down  the  rows  on  each  side  of  it.      There  is  one  part  of  the  tree  which 
is   frequently   overlooked   when   spraying,  that  is  the  upper  side  of  the  limbs  on  the 
opposite  side  of  the  tree  to  that  which  is  being  treated.     This  can   only  be  reached  by 
pushing  the  nozzle  into  the  head  of  the  tree  and  spraying  over  to  the  opposite  side.     (Mr. 
Fisher  here  passed  around  the  meeting,  specimens  of  infested  wood,  which  had  been  cut 
from  trees  which  had  not  been  treated  at  all,  and  others  from  those  treated  with  2  lbs. 
of  whale  oil  soap  to  the  gallon  or  which  had  been  sprayed  with  a  30  per  cent  mixture  of 
crude  petroleum.     It  was  noticed  that  all  these  had  some  living  scales  on   them.)     In 
summing  up  the  matter  of  remedial  treatment  I  think  the  best  results  will  follow  if  work 
is  done  in  the  month  of  April  both  with  whale  oil  soap  and  petroleum  applications.     A 
perfect  remedy  should  remain  fresh  for  a  long  time,  it  must  penetrate  easily  and  must  of 
course  destroy  the  scales  without  injuring  the  tree.     Soaps  made  entirely  with  potash  are 
the  best — soda  makes  a  hard  soap  which  solidifies  on  the   trees.     I  have  never  seen  an 
apple  tree  which  was  in  any  way  injured  with  crude  petroleum  applied  of  the  strength  I 
have  mentioned.     The  whale  oil  soap  from  Catawba  Island  has  done  the  beet  work  and 
it  was  only  in  the  case  where  this  Ohio  soap  had  been  used  that  the  infestation  did  not 
increase.     In  the  case  of  the  other  soaps  tried  the  infestation  has  increased  beyond  what 
it  was  last  spring.      Many  people  did  not  know  of  the  presence  of  the  San  Jos^  Scale  in 
their  orchards  until  they  found  it  on  the  fruit.    Almost  the  whole  of  the  Niagara  district 
is  now  infested  with  the  scale  and  it  ii  also  very  prevalent  in  the  Guilds  section  where 
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little  has  been  done  to  check  it.  The  San  Jose  Scale  has  spread  much  during  the  past 
season  and  it  is  now  abundant  where  it  was  hardly  noticeable  last  year.  It  seems  to  me 
as  if  this  scale  question  ii  going  to  develop  into  a  great  national  calamity,  and  the  time  will 
come  I  fear  when  our  grandchildren  may  have  to  tell  their  children  of  the  good  old  times 
in  Ontario  when  people  used  to  be  able  to  grow  apples  and  other  fruits. 

With  regard  to  the  work  of  the  scale  it  was  formerly  claimed  that  the  fruit  of  the 
peach  would  not  be  injured  on  account  of  the  fazzy  down  upon  its  surface,  bat  during 
the  past  summer  I  have  seen  peaches  so  .covered  with  scales  as  to  have  the  appearance  of 
red  apples,  from  the  discoloration  due  to  the  irjurious  presence  of  the  insect. 

Mr.  Fisher  here  gave  a  review  of  the  history  of  the  San  Jo-^  Scale  in  Ontario  and 
the  excellent  work  that  had  been  done  by  the  Government  in  fighting  it  and  protecting 
the  fruit  growers  from  loss.  He  was  glad  to  find  that  public  opinion  was  changing 
rapidly  with  regard  to  the  work  that  was  being  done.  He  said  *'at  Niagara,  particularly, 
everybody  is  realizing  that  a  very  great  danger  threitens  them  and  that  something  must 
be  done  or  their  interests  will  be  destroyed.  The  fruit  interests  in  Ontario  are  very  great. 
One  gentleman  in  St.  Catharines  sold  $10,000  worth  of  peaches  in  1899  and  another  at 
Niagara  sold  over  $4,000  worth  this  year,  and  these  peaches  do  not  by  any  means 
represent  their  whole  crop  of  frait,  as  there  are  plums,  cherries,  peara,  apples  and  small 
fruits  beside.  Some  years  of  experience  have  taught  us  that  when  once  we  discover  the 
San  Josd  Scale  in  an  orchard  no  i  ^ea  can  be  formed  without  close  examination  as  to  the 
extent  of  the  infestation.  In  1899  one  orchard  was  examined  carefully  and  87  treea  were 
marked — about  the  middle  of  this  summer  I  visited  this  orchard  and  traversed  it  from 
one  corner  to  the  other,  and  I  found  the  scale  on  every  single  tree  I  examined,  and  more- 
over on  the  very  first  twig  I  took  hold  of  in  every  case.  A  good  deal  has  been  said  about 
the  rate  at  which  scales  can  travel,  and  I  am  sure  that  this  has  been  underrated.  I  have 
watched  them  a  great  many  times  and  find  that  the  young  larvae  can  travel  an  inch  in  a 
quarter  of  an  hour  so  that  in  a  week  they  could  travel  half  way  across  an  orchard,  and  if 
blown  to  the  ground  I  am  quite  sure  they  are  capable  of  getting  back  again  on  to  the 
tree.  In  addition  to  this  there  is  no  doubt  they  will  crawl  on  to  everything  that  moves 
and  by  that  means  will  be  carried  in  every  direction.  The  increase  of  the  scale  is  very 
rapid  indeed  towards  the  end  of  the  season,  especially  during  the  month  of  September. 
Notwithstanding  all  that  I  have  said,  and  remembering  the  state  of  afiairs  ou  Catawba 
Island,  it  would  seem  that  if  an  orchard  is  treated  conscientiously  and  regularly  the  scale 
will  not  exist  in  sufficient  numbers  to  materially  mar  the  crop  of  fruit.  This  is  particu- 
larly true  of  the  early  varieties,  which  are  practically  developed  before  the  season  of  the 
greatest  increase  of  the  scale.  £  may  mention  that  during  the  past  ceason  I  have  noticed 
a  very  large  number  of  the  little  black  lady -bird  bt?etles  (Pentilia  misella)  which  have 
done  such  good  work  in  feeding  on  the  scale. 

Dr.  Fletcher  congratnlated  the  Society  on  having  Mr.  Fisher  present  at  the  meeting. 
His  excellent  and  carefal  work  on  the  San  Josd  Scale  was  well  known.  He  was 
somewhat  disappointed  at  the  results  of  Mr.  Fisher's  experiments  with  whale  oil 
soap.  This  remedy  was  an  extremely  valuable  one,  he  had  used  it  a  good  deal  and  con- 
sidered that  a  good  caustic  potash  fish  oil  soap  such  as  the  Ohio  soap  made  by  Mr.  Owen, 
was  one  of  the  very  best  remedies  against  plant  lice  and  bark  lice  of  all  kinds,  moreover 
the  amount  of  potash  12%  was  sufficient  to  act  as  a  decided  fertilizer  to  the  trees.  Many 
have  noticed  the  good  effect  of  this  soap  upon  trees  where  it  had  been  used.  It  was  also 
claimed  by  the  manufacturers  to  be  an  excellent  remedy  against  the  Peach  Leaf  Carl  and 
some  other  fungous  diseases.  He  considered  that  the  thanks  of  the  Society  were  due  to 
the  Honoiable  Minister  of  Agricolture  for  instructing  Mr.  Fisher  to  attend  the  meeting 
and  to  Mr.  Fisher  himself  for  the  valuable  and  practical  address  he  had  given.  Every- 
body who  heard  Mr.  Fisher  knew  that  he  himself  believed  every  word  he  stated,  and 
that  every  experiment  he  recorded  had  actually  been  carried  out  by  himself. 

Prof.  Webster,  of  Wooster,  Ohio,  spoke  in  complimentary  terms  of  Mr.  Fisher's 
address  and  said  that  his  information  was  so  valuable  because  he  told  us  what  he  had 
seen  with  his  own  eyes,  not  what  he  had  learned  from  others.  He  himself  was  afraid  to 
recommend  crude  petroleum  for  general  use  as  he  had  known  of  several  instances  of  in- 
jury to  trees,  but  doubtless  many  successful  experimentci  had  been  put  on  record. 

A  general  conversation  then  took  place  on  the  suVjeot  of  the  San  Joe^  Scale,  and 
all  united  in  the  belief  that  the  attack  upon  o«r  fruittreea  is  a  most  serioai  one  and  that 
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the  owners  of  orchards  in  the  infested  districts  should  be  warned  of  their  danger  and 
urged  to  take  prompt  and  effective  measures  for  the  repression  of  the  pest.  A  hearty 
vote  of  thanks  was  given  to  Mr.  Fisher  for  coming  to  the  meeting  and  affording  so  much 
useful  information. 


EVENING  MEETING,  WEDNESDAY,  NOV.  14th. 

The  meeting  was  called  to  order  by  the  President,  the  Rev.  Dr.  Fyles,  who  spoke  of 
the  successful  gathering  the  night  before  when  we  joined  with  the  London  Horticultural 
Society  in  a  most  popular  and  most  interesting  meeting.  It  was  quite  proper  he  thought 
that  the  consideration  of  Horticultural  topics  should  take  precedence  of  Entomological, 
for  Adam  tilled  the  garden  of  Eden  before  the  animals  were  brought  before  him  to  be 
named.  He  then  gave  some  amusing  instances  of  the  tremendously  long  names  that 
some  of  Adam's  entomological  descendants  had  been  inflicting  upon  innocent  species  oi 
insects. 

ANNUAL  ADDRESS   OF  THE   PRESIDENT. 
By  the  Rev.  T.  W,  Ftles,  D.  C.  L.,  F.  L.  S.,  South  Quebec. 

At  our  annual  meetings,  Injurious  Insects — their  ravages  and  how  to  check  them, 
have  very  properly  received  a  great  deal  of  attention.  In  a  population  such  as  ours,  large- 
ly engaged  in  agricultural,  horticultural  and  fruit-growing  pursuits,  such  subjects  are  of 
never  failing  interest ;  and  our  economic  entomologists  when  they  treat  of  them  are  very 
sure  to  receive  attention.  To-night  I  venture  to  direct  your  thoughts  to  a  different  phase 
of  insect  life,  and  to  operations  that  are  beneficial  to  vegetation ;  and  I  trust  that  we  shall 
spend  a  short  time  pleasantly  in  the  consideration  of  our  insect  friends,  and  the  offices 
they  serve  for  promoting  the  fecundity  and  improvement  of  plants. 

Dr.  Gray  did  so  much  to  bring  tho  science  of  Botany  into  popularity  on  this  continent, 
and  in  Oanada  our  excellent  public  schools  have  so  effectively  taken  the  subject  into  the 
curriculum  of  school-work,  that  now,  when  addresaing  an  audience  upon  the  instrumen- 
tality of  insects  for  the  fertilizition  of  blossoms,  it  is  hardly  necessary  to  dwell  upon  the 
various  re-productive  plant-organs.  A  few  brief  statements  to  put  you  in  remembrance  of 
these  will  be  sufficient  on  this  occasion. 

You  know  then  that  in  the  blossoms  of  a  large  proportion  of  plants  there  are,  in  the 
centre  of  each  blossom,  first,  at  the  base,  the  carpels,  and  upon  them  the  styles  surmounted 
by  the  stigmas — these  are  the  female  organs.  Around  them  are,  secondly,  the  stamens 
or  male  organs  each  consisting  of  a  filament  bearing  an  anther  containing  pollen-grains. 
When  these  grains  are  ripe  the  anther  bursts,  and  the  pollen  is  scattered  by  various 
agencies. 

For  the  fertilization  of  the  blossoms  it  is  necessary  that  some  of  the  pollen-grains 
should  alight  upon  the  stigmas  of  the  female  organs.  So  alighting  they  adhere,  because  of 
a  glutinous  exudation  from  the  stigmas ;  and,  in  a  short  time,  there  descends  from  each 
of  them  a  sort  of  radicle,  or  very  fine  tube,  which  works  its  way  down  the  style,  and 
thiough,  or  between,  the  integuments,  till  it  enters  the  micropyle  and  mingles  its  juices 
with  those  of  the  ovule.  The  work  of  fertilization  is  then  complete  ^  and  the  ovule  produces 
a  seed,  which  in  due  time  and  under  favourable  circumstances  will  produce  a  plant  like  unto 
that  from  which  it  sprang. 

The  blossoms  of  the  wild  rose,  the  apple,  and  the  cherry  are  familiar  instances  of 
these  bisexual  flowers. 

In  many  other  kinds  of  plants  there  are  both  male  and  female  blossoms — staminate 
blossoms  and  earpellale  blossoms — growing  on  the  same  pUnt.  Cdkll  to  mind  a  field  of 
Indian  corn  {Zea  mays),  well  planted,  well  cultivated,  and  in  full  bloom.  Such  a  field  is 
a  sight  to  gladden  the  owner's  heart,  and  to  excite  the  admiration  of  every  thoughtful 
beholder.  The  tall  plants  tower  over  head,  each  surmounted  by  the  graceful  panicle  of 
male  blossoms,  the  anthers  of  which  dangle  like  bells  from  the  sloping  roof  of  a  Chinese 
pagoda,  and  scatter  the  dust  of  pollen  at  every  puff  of  air  or  other  disturbance.  Be  ow 
banting  from  their  leafy  wrappers  are  the  stigmas  of  the  carpallary   blossoms   spreadia 
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like  tassels  of  pale  green  silk  to  catch  the  pollen  that  descends.  No  bees  meddle  with 
these  anemophilouB  blosboms ;  and  it  will  be  observed  that  they  possess  none  of  those 
thiogs  which  attract  insects,  vh ,  bright  colours,  nectar  and  perfume. 

Usually  the  seeds  of  pumpkin  (Gucurbita  pepo)  are  sown  here  and  there  among  the 
com,  and  the  plants  from  them  trail  far  upon  the  ground.  The  flowers  of  the  pumpkin 
also  are  of  two  kinds,  male  and  female,  growing  upon  the  same  plant ;  but  it  is  evident 
from  the  nature  and  position  of  the  plants  that  the  wind  cannot  efient  pollination  in 
their  case  :  the  agency  of  insects  is  necessary  ;  and  the  blossoms  are  large  and  showy, 
and  well  designed  to  attract  the  bee. 

Again  in  numerous  instances  the  male  blossoms  grow  upon  one  plant,  and  the  fe- 
males upon  another  of  the  same  kind.  Every  grower  of  hopa  knows  that  for  suocesafnl 
cultivation  he  must  have  male  plants  intermingled  with  the  female.  The  proportion  is, 
if  I  remember  rightly,  one  in  ten,  or  one  in  twelve. 

The  willow  and  the  poplar  are  familar  examples  of  plants  of  the  kind  we  are  speak- 
ing of.  Who  has  not  rejoiced  to  see,  in  the  early  spring,  the  golden  catkins  of  the  male 
willows,  for  they  are  tokens  that  "  the  summer  is  now  nigh  at  hand  V 

The  country- people  in  the  south  of  England  call  the  flower-laden  branches  of  the 
willow  "  palms,"  for  the  blosaoms  come  about  Palm  Sunday  ;  and  in  olden  times  branches 
Jaden  with  them  were  carried  to  the  churches,  to  represent  the  palms  carried  before  our 
Lord  on  his  triumphal  entry  into  Jerusalem.  In  this  word  pcUma  so  applied  we  have  a 
local  popular  name  that  would  pnzzle  any  to  whom  the  circumstances  of  its  application 
were  unknown.  And,  with  reference  to  this,  if  I  may  digress  for  a  moment,  I  wish  to 
point  out  that  Mrs.  William  Starr  Dana  in  that  bright  and  useful  little  work  entitled 
*<  How  to  know  the  Wild  Flowers  "  has  made  a  curious  mistake  for  want  of  a  little  old- 
country  "  folk-lore."  On  page  124  she  takes  pains  to  shew  that  the  word  Marigold  comes 
from  "  the  Anglo-Saxon  mere  a  marsh  "  and  that  the  whole  name  may  signify  marsh-gold. 
Which  (she  saye)  "  would  be  an  appropriate  and  poetic  title  for  this  shining  flower  of  the 
marshes,"  (p.  124).  But  Marigold  simply  means  Mary-gold — the  flowers  of  Caliha 
palustris  having  been  used  by  our  forefathers  to  garnish  the  churches  on  Lady  Day 
(March  25th),  just  as  the  Panque  Flower  was  used  at  Easter,  and  the  Michaelmas  Daisy 
on  the  Feast  of  St.  Michael  and  All  Angels  (Sept.  29th). 

''  The  Michaelmas  Dainie  amonfr  dede  weeds, 
Blooms  for  St.  Michael's  valoroun  deeds. 
And  seems  the  last  of  flowers  that  stood 
Till  the  fubte  of  St.  Simoo  and  St.  Jude  "— 

says  an  Old  English  Kalendar.     But  to  return — 

The  willow-blooms  are  pollinated  by  means  of  insects.  Small  bees  of  the  genera 
Andrena,  Osmia,  etc.,  as  well  as  the  honey-bee,  frequent  them  in  the  day  time,  to  obtain 
l)ee-bread  for  their  young  and  nectar  for  their  own  delectation  ;  and  in  the  dusk  of  the 
evening  hibernated  noctuids  resort  to  them  for  refreshment. 

It  is  a  common  thing  for  European  Entomologists  to  spread  a  sheet  under  the  willow 
boughs  at  night,  and  then  by  a  sudden  jar  upon  the  limbs  to  bring  down  a  shower  of 
moths.  The  drowsy  insects  lie  inert  whilst  the  operator  with  the  aid  of  a  lantern  selects 
from  them  such  as  he  fancies. 

All  these  insects  fly  from  flower  to  flower  and  from  tree  to  tree  and  oonvey  the 
pollen  from  the  male  to  the  female  blossoms. 

The  poplars  also  are  of  two  sorts,  male  and  female — the  staminate  flowers  growing 
on  one  and  the  carpellary  flowers  on  the  other.  But  in  this  case  the  blossoms  are  of 
unattractive  colouring.  They  have  no  nectaries  ;  and  the  pollen  is  light  and  dry.  The 
wind  is  the  agent  of  pollination  in  this  case. 

We  have  glanced  then  at  three  kinds  of  blossoms  : — 

Perfect — in  which  stamens  and  carpels  grow  in  the  same  flower. 

Monoecious — distinct  male  and  female  blossoms  growing  on  the  individual  plant 

Dia^cious — one  plant  producing  male  blossoms  only,  and  another  only  females. 

We  have  also  noticed  two  means  of  pollination — (1)  the  agency  of  insects ;  (2)  the 
agency  of  the  wind.  In  some  kinds  of  bisexual  blossoms  self-pollination  takes  place^  as 
in  the  Mallow ;  but  with  these  we  have  not  now  to  do.  Our  attention  is  to  be  given  to 
the  insect-pollinated  flowers. 
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Of  the  importance  of  croas-pollinatioxi — i,  e,  of  fertilization  with  pollen  from  other 
blooms  of  the  same  sort,  we  may  judge  from  the  arrangements  made  in  nature  to  secure  it. 

(1)  First  we  notice  tha  wonderful  abundance  of  the  pollen — sufficient  for  every 
requirement  Take  your  stand  by  an  apiary  towards  evening,  and  watch  the  returning 
bees.  How  laden  they  are  with  bee-bread — which  is  compressed  pollen — and  yet  in  the 
course  of  their  operations  they  have  been  instrumental  in  fertilizing  thousands  of  blossoms. 
Tes,  the  busy  workers  have  discharged  their  duties,  and  have  not  been  stinted  in  their 
reward. 

(2)  We  find  that  the  various  arrangements  of  the  floral  leaves,  or  perianth,  for  the 
shelter  and  preservation  of  the  pollen  are  worthy  of  observation.  Take  that  common 
flower  the  Dandelion  (^Taraxacum  offieinale).  This  flower  U  in  reality  an  inflorescense 
consisting  of  a  hundred  or  more  flowerets  packed  together.  This  collection  of  small 
blossoms  is  surrounded  by  a  green  involucre — the  whole  forming  a  capitulum  which 
closes  tight  on  the  approach  of  rain. 

In  the  Sun-flower  (^Helianthus  cmnuiui),  the  capitulum  bends  over  in  wet  weather ; 
and  the  moisture  is  shed  from  the  roof-shaped  receptacle  and  the  sheltering  disk  flowers. 

In  many  of  the  lilies,  the  corolla  forms  a  bell-shaped  roof  under  which  the  rd-produc- 
live  organs  lie  in  safety ;  and  in  the  snap-dragon  and  other  flowers  of  like  structure  they 
are  shut  up  as  in  a  cabinet — a  cabinet  which  the  bees  know  how  to  open. 

(3)  We  learn  that  the  relative  positions  of  the  various  organs  in  many  instances 
render  self-pollination  impossibla 

The  English  Primrose  (PrtmuJa  vulgaria)  affords  us  an  instance  of  this.  The 
flowers  of  the  primrose  are  of  two  kinds.  In  one  the  style  rises  higher  than  the  stamens, 
in  the  other  the  stamens  are  placed  above  the  style.  In  either  case  the  stigmas  are  at  the 
same  height  as  the  anthers  in  the  other.  An  insect  comes  to  a  flower  which  has  a  long 
style  ;  its  proboscis  at  a  certain  part  is  charged  with  pollen  from  the  elevated  anthers  of 
a  blossom  which  it  has  just  left.  As  the  insect  riflea  the  long-styled  flower  of  its  sweets 
this  pollen  is  brought  in  contact  with  the  stigma  which  is  at  the  right  height  to  receive 
it.  At  the  same  time  the  proboscis  of  the  insect  is  acquiring  a  fresh  supply  of  pollen 
lower  down  from  the  short  anthers  and  this  it  will  convey  to  the  next  shorc-styled  prim- 
rose blossom  that  it  visits.  It  is  posaibU  that  the  short-styled  flower  may  be  self-pollin- 
ated ;  but  it  is  quite  impossible  that  the  long-styled  flower  can  be  so. 

(4)  We  see  that  the  ripening  at  different  times  of  the  anthers  and  stigmas  of  some 
kinds  of  b'ossoms  insures,  with  the  aid  of  insects,  the  cross-fertilization  of  blossoms. 

The  Monk's  hood  {Aconitum  napelltis)  affords  us  an  example  of  this.  The  blue 
flower  of  the  monk's-hood  is  really  the  calyx.  Its  uppermost  sepal  forms  a  sheltering  hood 
in  which  the  two  posterior  petals  are  hidden.  These  petals  are  of  a  remarkable  shape, 
curved  and  clawed,  and  they  secrete  nectar  which  attracts  the  humble-bees.  The  monk's- 
hood  is  exclusively  a  humble-bee  flower.  The  other  petals  are  either  wanting  or  are 
insignificant.  In  a  newly  opened  monk's-hood  flower  the  numerous  stamens  protrude  and 
their  anthers  ripen  before  the  stigmas.  A  humble-bee  alights  in  the  middle  of  the 
flower,  holding  on  by  the  side  sepals.  In  its  struggles  to  reach  the  nectaries,  the  under 
part  of  its  body  is  brought  in  contact  with  the  anthers  and  becomes  charged  with  pollen. 

In  the  older  blossoms  of  the  monk's-hood  the  stamens  all  bend  back  out  of  the  way, 
and  the  carpels  are  protruded.  A  bee  alighting  on  such  a  blossom  brings  pollen  to  the 
stigmas  now  ready  to  receive  it  and  the  blossom  is  fertilized. 

Another  noteworthy  instance  of  a  plant  which  ripens  its  anthers  and  stigmas  at 
different  times  is  afforded  by  the  Foxglove  [Digitalis  purpurea).  The  foxglove  like  the 
monk's-hood  is  a  humble-bee  flower.  Indeed  its  form  and  size  seem  especially  adapted 
for  the  reception  of  the  humble-bee.  The  stamens  and  pistil  are  extended  along  the 
upper  part  of  its  inner  surface.  A  humble-bee  backing  out,  after  sucking  the  nectar 
from  the  farther  recesses  of  the  flower,  scrapes  off,  by  means  of  its  bristly  coat,  the  pollen 
from  the  anthers,  and  carries  it  on  its  back  to  other  foxglove  blossoms  whose  stigmas  are 
ready  to  receive  it.    • 

The  result  of  cross-fertilization  seems  to  be  the  production  of  more  numerous  and 
finer  seed,  and  eventually  of  stronger  and  more  beautiful  plants. 

Some  flowers  have  a  wide  circle  of  insect  attendants.  The  Buttercup  is  known  to 
be  visited  by  more  than  sixty  different  kinds  of  insects  (Percy  Groom's  Elemeniary 
Botany,  page  121).  '  Others  are  exclusive,  permitting  only  the  visits  of  a  favoured  fov 
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We  have  seen  tbat  the  willow  catkins  are  pollinated  by  bees  and  noctnids.  The 
flowers  of  the  Blaeberry  ( Vaccinium  CaTuxdense)  are  fertilized  by  waspa  which  resort  to 
them  in  great  numbers.  The  round  head  and  short  ling^la  of  the  wasp  fit  well  into  the 
shallow  saucer-like  blossom. 

Another  plant  that  is  visited  by  wasps  is  the  Kalmia  (Kalmia  anguatifolia).  This 
also  has  shallow  blossoms  which  have  this  peculiarity,  each  seamen  is  sunk  in  a  groove 
the  shoulder  of  which  confines  the  anther.  When  an  insect  in  search  of  nectar  butts 
against  the  centre  of  the  fiower  the  stamens  with  their  anthers  are  set  free  and  start 
forward,  scattering  pollen  on  the  front  of  the  intruder.  This  pollen  is  carried  by  the 
insect  to  other  blosboms  of  the  sort  and  fertilizes  them. 

In  early  summer  the  Lilac  blooms  are  vbited  by  long-tongued  moths,  such  as 
Amphion  tiessus  Cram.,  Ilemaris  thysbe  Fabr.,  etc.,  which  fly  in  the  daytime.  In  the 
du8k  of  the  evening  the  white-bloBsomed  perennial  Phlox  invites  the  larger  hawk-moths, 
Sphir^  cJierm  Hubn.,  S.  Kalmice  A.  «&  S  ,  Deilephila  chamcenerii  Har.,  etc.  The  fiowen 
of  the  Dogbane  {Apocynum  androammitolium)  are  favourites  of  moths  of  the  genera 
Plusia  and  Thyatira. 

Of  the  butterflies  ArgynnU  myrina  Cram,  has  a  partiality  for  Golden  Rod  (Solidago 
CanadensU)  ;  Pyrameis  cardui  L.  for  Red  Clover  (7Vi/oZ mm  praUnse)  ;  Satyruaalope  Fabr. 
and  8,  nephele  Kirby  for  the  blossoms  of  Asclepias  cornuti ;  Pamphila  Manitoba  Scad, 
for  Solidago  lanceolata,  and  so  on. 

In  the  Society's  Annual  Report  for  1899  I  gave  the  life-history  of  a  small  moth 
Metzneria  lapptlla  Zel  newly  introduced  from  Europe.  It  is  a  burdock  insect.  Its 
larvse  feed  on  the  seeds  of  the  plant,  and  the  moth  itself  feeds  from  and  fertilizes  the 
burdock  flowers. 

The  flower-head  of  the  Burdock  {Lappa  major)  contains  about  forty  flowers.  They 
are  compressed  in  a  globular  involacre,  the  imbricated  scales  of  which  are  coriaceous  and 
tipped  with  awl-shaped  hooks.  The  calyx  in  each  flower  is  represented  by  a  dense 
circlet  of  delicate,  white,  silky  and  branched  hairs  surmounting  the  seed  vessel.  The 
corolla  consists  of  a  white  tube  half  the  length  of  the  blossom,  and  then  of  a  vase-shaped, 
purple  expansion,  five-cleft  at  the  top.  The  brownish  purple  anthers  are  anited  and 
form  a  tube  which  produces  pollen  on  the  inner  side.  Through  this  tube  when  dehi- 
scence occurs  the  pinkish  white  style  forces  it  way,  carrying  with  it  the  delicate,  white, 
pellucid  pollen-grains.  The  style  then  parts  at  the  top  into  two  branches  which  bear  the 
stigmas  on  the  upper  surface.  An  insect  carrying  pollen-grains  from  other  flower-heads 
intrudes  among  the  flowerets  and  leaves  pollen-grains  attached  to  the  stigmas.  In  its 
efforts  to  reach  the  nectaries  of  the  flower  it  dislodges  pollen  from  the  freshly  protruding 
styles  and  then  bears  it  away  to  fertilize  other  blossoms. 

The  Evening  Primrose  {(Enothera  biennis)  is  the  special  plant  of  Alaria  flarida  Oil 
The  moth  fertilizes  the  blossoms  and  is  sometimes  wrapped  in  the  closing  petals  on  the 
approach  of  day.     Its  larvie  feed  upon  the  plant. 

The  honey-bee  fertilizes  the  white  clover  and  the  humble-bee  the  red.  Grant  Allen 
in  "  Flash  Lights  of  Nature  "  has  drawn  attention  to  the  fact  that  as  the  flowerets  in  a 
head  of  clover  are  fertilized  they  droop  over  out  of  thn  way  so  that  the  bees  may  not  be 
hindered  in  their  work  by  vain  endeavours. 

Another  flower  that  is  pollinated  by  bees  is  the  Nasturtium  {TropcBolum  majus). 
Three  of  its  five  showy  petals  at  a  certain  distance  within  are  set  with  a  protective  fringe, 
a  veritable  cheuaiix-de-frize  to  keep  out  small  insects  which  would  rob  the  flowers  of  its 
sweets  and  accomplish  no  good  purpose.  When  a  bee  of  suflicient  weight  enters,  it  bears 
down  this  fringe  over  the  anthers,  and  at  the  same  time  comes  in  contact  with  the  ad- 
vanced style,  the  stigmas  of  which  become  charged  with  pollen  which  the  bee  has  brought 
from  other  nasturtium  blooms.  The  bee  passes  into  the  recesses  of  the  flower,  to  imbibe 
the  nectar  accumulated  in  the  spur,  and  as  it  does  so  the  fringe  and  the  stamens  rise  to 
their  normal  position.  Having  exhausted  the  supply  of  nectar,  the  bee  backs  and  turns 
to  make  good  its  escape,  and  in  its  eflorts  to  do  so  is  covered  with*  fresh  pollen  from  the 
anthers  of  the  flower. 

The  Campanula  grown  in  our  gardens  (C.  medium)  has  an  interesting  lesson  for  us. 

The  long  flower-bud,  yet  unopened,  encloses  the  tall  pistil,  along  which  the  five  fila* 

ments  with  their  long  anthers  are  extended.     When  the  anthers  dehisce  the  pollen  masses 

here  to  the  style  leaving  about  a  quarter  of  an  inch  at  the  top  free.     Tlua  projeotiDg 
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part  contaioB  the  five  stigmas.  As  soon  as  the  corolla  opens  the  anthers  shrink  away  from 
the  style  and  shrivel  up,  leaving  the  pollen  masses  behind  them.  At  the  same  time  the 
five  sections  of  the  style  part,  and  carl  up  ram's  horn  fashion. 

Now  comes  the  bee  as  the  minister  of  Hymen.  In  this  case  it  is  Megciehile  seorbi- 
cularia  Smith.  The  insect  comes  with  its  abdomen  thickly  coated  on  the  under  side  with 
pollen  from  other  blossoms.  As  it  passes  into  the  flower  to  get  to  the  nectaries  below 
some  grains  of  the  pollen  with  which  it  is  already  charged  are  scraped  off  by  the  curled 
stigmas  and  adhere  to  them.  The  bee  secares  a  farther  sapply  of  pollen  ;  but  as  it 
passes  out  of  the  blossom  the  under  surfaces  of  the  parted  style  take  nothing  from  its 
fresh  burden.     Successive  visitors  completely  clear  away  the  pollen  from  the  pistil. 

The  small  pale  flowers  in  the  umbels  of  the  Wild  Oarrot  (Daucua  caroiaj,  the  Water 
.  Hemlock  (Cicuta  maculcUa),  the  Cow  Parsnip  {Heracleum  lanatum)  etc.,  are  resorted  to 
and  fertilized  by  a  very  host  of  small  flies  and  ichneumons. 

The  English  Arum  {Arum  maculatum)  also  is  fertilized  by  flies.  The  whole  process 
of  its  pollination  is  described  in  that  admirable  work,  Percy  Groom's  <*  Elementary 
Botany,"  published  by  Bell  «&  Sons,  London — a  work  which  I  can  strongly  recommend. 
The  story  is  most  interesting.  The'  flies,  covered  with  pollen  from  another  arum,  are 
drawn  to  the  newly  opened  spathe  by  an  ill  odour  which  it  gives  out.  They  creep  down 
the  inside  of  the  spathe  through  a  palisade  of  fibres  which  grows  from  the  floral  axis  and 
closes  in  a  lower  chamber — a  veritable  fly-trap.  In  this  chamber  around  the  floral  axis 
grow,  at  the  base,  a  number  of  sesaile  ovaries  with  sessile  stigmas  ;  above  them  is  a  z3ne 
of  sessile  anthers.  The  imprisoned  flies  fertilize  the  ovaries  with  the  pollen  they  have 
brought  in,  living  the  while  upon  nectar  given  out  by  the  stigmas.  Then  the  anthers 
above  them  ripen,  and  they  become  dusted  with  new  pollen.  When  this  is  done,  the 
enclosing  fibres  withor,  and  the  flies  escape  to  be  again  attracted  by  unpollinated  arnm& 

The  Skunk  Cabbage  (Symplocarpus  fostidua)  and  the  Carrion  Flower  (Smilax 
herbacea)  are  mal-odorous  Canadian  plants  that  are  fertilized  by  the  aid  of  flies,  llioreau 
compared  the  smell  of  the  latter  to  that  of  "  a  dead  rat  in  a  wall."  Happily  such  plants 
are  few  in  number  and  ^grow  in  out-of-the  way  places,  or  retain  their  offensive  odors  but 
a  short  time.  They  should  serve -to  make  us  thankfol — they  tell  us  what  might  have 
been  if  God  had  not  adapted  the  earth  so  favourably  to  the  requirements  and  tastes  of 
the  children  of  men.  In  His  great  goodness  He  has  filled  it  with  beautiful  forms  and 
exquisite  colours  and  harmonious  voices  and  rich  perfumes. 

Asa  Gray  in  his  excellent  little  school-book  entitled  "  How  Plants  Grow,"  has  given 
reverent  expression  to  some  great  truths.     On  page  96  he  says  : — 

'*  Such  a  system  "  (The  Natural  System)  '*  is  not  a  mere  convenience  for  ascertaining 
the  name  of  a  plant,  bu^  is  an  illustration,  as  far  as  may  be,  of  the  plan  of  the  Creator 
in  the  vegetable  kingdom.  And  the  ^Botanist  sees  as  much  to  admire  and  as  plain 
evidences  of  design,  in  the  various  relations  of  the  plants  to  each  other  (i  e.  in  their  re- 
semblances and  their  differences),  as  he  does  in  the  adaptation  of  one  part  of  a  plant  to 
another,  and  in  the  various  forms  under  which  any  one  organ  may  appear.  The  differ- 
ent kinds  of  plants  are  parts  of  a  great  whole,  like  the  members  of  a  body  or  the  pieces 
of  an  harmonious  but  complete  edifice  or  structure ;  and  this  whole  is  the  Vegetable 
Kingdom,'^ 

Yes  !  And  when  the  student  considers  the  bearing  of  the  insect  tribes  upon  this 
Kingdom,  he  finds  yet  further  evidences  of  design,  he  sees  yet  more  to  admire,  for  he 
obtains  a  wider  view  of  the  plan  of  the  all- wise  and  beneficent  Being  whose  hand  hath 
made  all  these  things. 

**  The  frrpat  Creator  condc^Bcend^  to  write 
In  beaiiiM  of  inextinguiBhable  light 
Uifl  nam  en  of  wUdoin,  goodness,  power  and  lovt*, 
On  all  that  blooniH  b«low,  or  shines  above  ; 
To  catch  the  wandering  notice  of  mankind 
And  teach  the  world  if  not  perversely  blind 
His  gracious  attribut»*p,  and  prove  the  share 
His  offspring  hold  in  His  internal  care.'' 

Cowi'KK,  ••^w;>»." 

The  Rev.  Dr.  Bethune  mo^cd  a  vote  of  thanks  to  the  President  for  his  valuable  and 
irteresting  address  which  had  afforded  much  pleasure  snd  instraction  to  all  present.  Mr. 
DeamesB,  in  seconding  the  motion,  drew  attention  to  the  fact  that  the  beautiful  diagrama 

3  EH. 
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exhibited  in  illustration  of  the  address  were  drawn  by  Dr.  Fyles  himself,  who  thus 
shewed  that  he  was  no  mean  artist,  as  well  as  an  eminent  entomologist  and  botamst.  He 
then  spoke  of  the  method  of  fertilization  of  nasturtiums,  and  said  that  he  had  formed  a 
different  theory  from  that  put  forth  by  the  President,  and  would  now  look  forward  to 
further  investigations  of  the  case.  Mr.  Bowman  heartily  supported  the  motion,  and  took 
occasion  to  speak  of  the  danger  many  people  incurred  from  the-r  ignorance  of  the  distinct- 
ive characteristics  of  poisonous  fungi,  mentioning  the  case  of  one  th'it  he  had  gathered 
this  autumn,  the  immature  specimens  of  which  were  destitute  of  the  disagreeable  odour 
belonging  to  the  plant. 


A  PLEA  FOR  THE  SYSTEMATIC  AND  ECONOMIC  STUDY  OF  THii: 

FOREST  INSECTS  OF  ONTARIO. 

By  Prof.  W.  Lociiukad,  Ontario  Aubicultural  Collrob,  Guelph. 

Ontario  has  an  immense  area  of  forest  lands  composed  of  hemlock,  spruce,  tamarac, 
balsam  and  pine.  According  to  a  recent  report  of  the  Forestry  division  of  Ontario,  "  Of 
the  142  millions  of  acres  comprising  the  province,  about  120  millions  of  acres  are  still 
owned  by  the  crown.  Out  of  this,  nearly  22,000  square  miles,  or  14  million  acres  are 
under  license  to  lumbermen."  The  Government  has  very  wisely  done  much  to  preserve 
these  valuable  domains  from  destruction  by  fire,  by  the  appointment  of  a  largd  number  of 
rangers,  who  patrol,  as  it  were,  the  forests  and  put  out  fires  which  may  have  been  care- 
lessly started  by  Indians,  campers,  or  settlers. 

There  is,  however,  a  danger,  perhaps  as  serious  as  that  of  fire,  against  which  no  pre- 
caution has  been  taken.     I  refer  to  the  danger  of  insect  depredations. 

Ontario  is  falling  behind  many  of  the  neighboring  States  of  the  Union  with  respect 
to  the  great  problem  of  the  relation  of  insect  work  to  our  forest  domains.  Much  work  is 
being  done  by  the  Federal  Government  at  Washington,  and  by  many  of  the  States  where 
extensive  forests  exist,  in  determining  the  conditions  which  increase  or  decrease  the 
extent  of  insect  ravages.  Already  extensive  experiments  have  been  carried  out,  and 
much  valuable  information  has  been  secured.  The  investigations  have  found  thac  the 
amount  of  damage  caused  by  insects  in  the  large  forests  is  enormous ;  and  to  prove  chat 
their  results  are  worthy  of  consideration  the  very  persons  who  are  most  directly  inter- 
ested in  the  preservation  of  the  forest  timber,  the  great  lumber  and  timber  companies, 
have  readily  come  forward  and  assisted  the  investigator  by  affording  every  facility  in  the 
forest  for  a  thorough  study,  and  by  money  contributions  as  well. 

In  Europe  every  trained  forester  is  well  informed  with  regard  to  forest  insects  and 
knows  how  to  combat  their  attacks ;  but  in  Ontario  we  are  content  to  go  along  in  our 
ignorance  and  pay  no  heed  to  insects  or  their  ravages,  probably  because  our  forest  areas 
are  so  large. 

The  questions  will  naturally  be  asked :  '*  In  what  way  can  a  study  of  forest  insects 
help  us  in  the  preservation  of  our  forests?"  and  ''  How  can  assistance  be  rendered  in 
cases  of  serious  insect  ravages  ? " 

In  answer  to  the  first  question  it  may  be  said  that  a  knowleds^e  of  the  life  histories 
of  injurious  forest  insects  is  just  as  essential  to  a  proper,  intelligent  campaign  of  opera- 
tions as  is  a  knowledge  of  life  histories  in  our  work  against  the  foes  of  the  orchard  and 
garden.  Systematic  work  must  precede  intelligent  economic  work ;  wo  must  distinguish 
the  economic  forms  from  the  beneficial  or  harmless  species.  In  many  cases  it  may  be 
possible  to  utilizo  the  beneficial  forms  as  allies  against  the  injurious  forma,  and  in  a  wbU 
developed  plan  of  operations  the  beneficial  insects  should  be  preserved  from  destruction. 

I  maintain,  then,  that  a  systematic  collection  of  forest  insects  should  be  made  so 
that  we  may  become  familiar  with  the  forms  ;  that  a  series  of  observations  be  made  so 
that  the  life- histories  cf  as  many  as  possible  be  obtained  for  our  guidance  in  oombatting 
the  injurious  forms. 

In  answer  to  the  second  question  proposed  it  may  be  said  that  hopeful  results  have 
been  secured  for  American  conditions  of  forestry  which  are  so  very  different  from  those 
obtaining  in  Europe.  In  Europe  the  forests  are  carefully  guarded,  and  a  aemi-military 
system  of  protection  is  in  vogue  in  most  of  the  continental  countries. 
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In  WeBt  Virginia  it  hu  been  (oaud  that  there  ia  a  proper  tine  to  fell  trees  to  pre- 
vent dam^e  by  ioMcts.  Dr.  Hopkine  cat  different  kinds  of  trees  twice  «  month  fear 
ftfter  year,  and  he  got  definite  reaalta  for  the  oak  and  hickory  for  example.  The  timber 
cat  in  the  winter  months  was  f^adnally  conTerted  into  a  povder,  while  that  cnt  during 
the  sammer  remained  almost  intact.  TheM  results  are  confirmed  in  the  prafitictl  opera- 
tions in  the  forests,  for  it  has  been  observed  that  certain  Hpecies  of  trees  felled  in  late  fall, 
winter,  or  early  spring  suffer  more  damage  than  those  felled  in  Jnly  and  August. 


n- 


Flu.  1.    Uplurgiu  piniperda. 


Fw.  S.    Scolytus  .Icfltractor.     ' 

in»itiiitiad,  mud  its  burroWK. 

(See  pass  72.) 

Again,    much  has  been  learnt  rs- 

garding  the  disposal  of  timber  which 

has  become  afft^cted,  and  the  infiaence 

of  lumbering  methods  and  forestsfirei 

on  the  general  problem  of  insect  de- 

Fir..  2.    HyU«nu,  tr«ip,i.  pwdations.      It  is  a  matter  of  ob.er- 

vation    that    nnhealthy,    weakened, 

dead  trees  are  the  most  likely  ones  to  suffer  from  insect  attacks.     Thus  careless  mi;thodi 

ot  handling  timber  whereby  standing  trees  are  girdled,    branches  Droken.  and   otherwise 

dismembered   and    disfignred,  are    very  fruitful  sonrces  of  insecc  distribution  to  those 

areas.     These  infested  areas  become  centres    of  iofeststian    to   the   sarrouDdiag   forest. 

In  Ontario  whore  lumbering  operation-i  are  carried  on  in  many  isolated  limits  the 

danger  is  extremely    great.     The    trees  along  the  margin  of  the  fellM  areas  are  very 

liable    to  lose  their  vitality  on  account  of  their  inability  to  adapt  themselres    to  the 

•  changed  conditions  which  have  arisen.     If  the  Inmbering  operations  are  postponed  f3r 

any  length  of  time  there  is  a  great  likelihood  Cfaat  the  insects  will  spread  from  the  felled 

areas  to  the  unbroken  forest,  but  where  lumbering  is  carried  on  continnonsly  in  an  area 

the  insects  find  sutficient  neirfelled  timber  and  branches  without  betaking  themselves  to 

the  unbroken  forest. 

The  plan  of  forest-ranging  for  the  pTerention  of  fires  is  undoubtedlr  of  tremandoas 
value  in  the  prevention  of  the  spread  of  forest  insects,  but  there  is  another  work  for  the 
raogsr.     He  conld,  it  he  knew  more  absat  inseot   oonditions  and  halnts,  arrange  tor  the 
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burning  of  certain  felled  areas  at  a  time  which  would  be  the  most  favorable  for  the  de- 
struction of  the  insects  which  are  preying  upon  the  dead  and  dying  trees.  Such  burnings, 
however,  should  be  very  carefully  controlled  so  as  not  to  injure  the  trees  of  the  untouched 
forest,  lest  new  feeding  grounds  be  opened  up  for  the  insects. 

Indirectly,  again,  the  control  of  forest  insects  is  of  much  importance.  Dr.  Hopkins, 
after  a  trip  through  the  great  north-west  timber  lands  of  Washington,  Oregon  and  Idaho* 
states  that  his  observations  prove  conclusivelv  that  forest  fires  originate,  in  very  many 
cases,  in  timber  areas  which  have  been  killed  by  insect  depredators.  The  dead  trunks 
and  broken  branches  furnish  suitable  conditions  for  the  rise  and  spread  of  fires. 

The  entrance  of  trunk  and  bark  beetles  into  the  trunk  and  bark  of  trees  allows 
access  to  many  timber  fungi  which  penetrate  the  tissues,  sap  the  vitality  of  the  trees, 
and  eventually  kill  them.  The  accompanying  figures,  1.  2  and  8,  illustrate  the  manner 
in  which  £ome  common  timber  beetles  barrow  along  the  wood  beneath  the  bark  Recent 
studies  by  European  and  American  mycologists  show  very  clearly  how  very  prevalent,  as 
well  as  harmful,  fungous  diseases  are  in  the  forests.  It  is  quite  true  that  insects  otten 
attack  healthy  trees,  and  fungi  gain  entrance  to  trees  which  have  not  been  attacked  by 
insects,  yet  the  fact  remains  that  the  presence  of  insect  pests  increases  very  much  the 
harmful  effects  of  fungi. 

In  answer,  then,  to  the  second  question  asked  regarding  the  assistance  which  a 
knowledge  of  insect  conditions  can  give  towards  the  control  of  forest  insects,  it  may  be 
said  in  summary  that  much  can  be  done  (I)  by  cutting  and  felling  timber  at  the  most 
advantageous  sea^^on ;  (2)  making  traps  for  insects  by  girdling  and  felling  trees  to  which 
the  insects  are  attracted  in  preference  to  sound  trees,  then  by  careful  burning  of  these 
traps  ;  (3)  preventing  the  cutting  of  timber  in  many  parts  of  a  limit,  as  these  parts  serve 
as  cen tires  of  infestation  ;  (4)  preventing  careless  methods  of  handling  the  unfelled  trees  so 
as  not  to  injure  them  and  thus  to  expose  them  to  insect  attacks  ;  (5)  preventing  fires 
which  we  know  destroy  many  trees  and  render  them  subject  to  insect  attacks;  and  (6) 
introducing  insects  which  prey  upon  injurious  forms. 

We  are  not  in  a  position  at  the  present  time  to  carry  out  all  of  these  methods,  for 
we  are  ignorant  of  the  life-histories  and  habits  of  the  majority  of  the  forest  insects.  Ac- 
cordingly, I  make  a  plea  for  the  better  studies  of  insecbi,  and  such  can  be  best  accom- 
plished by  a  biological  survey  of  the  great  timber  areas  of  the  Province.  Such  a  survej 
must  naturally  be  undertaken  by  the  Government,  assisted,  if  possible,  by  the  holders  of 
timber  limits  from  the  Orown.  It  is  the  duty  of  this  Society  to  call  the  attention  of  the 
Government  to  the  necessity  for  such  a  survey. 

Professor  Packard  states  in  his  valuable  report  on  the  Forest  Insectp,  published  in 
1 890,  that  "  the  number  of  insects  which  attack  the  different  kinds  of  trees  in  the  United 
States  is  sufiicicmtly  large  to  excite  great  fears  for  the  future  prosperity  of  our  diminished 
forests,  unless  the  Government  interposes,  and  through  the  proper  channels  fosters  entomo- 
logical research  in  this  direction.  Our  forests,  moreover,  are  much  richer  in  species  of 
trees  than  those  of  Europe.  We  have,  without  doubt,  on  the  trees  corresponding  to  those 
of  Europe  as  many  destructive  species  as  in  Europe.  But  we  have  many  more  shade  trees 
and  forest  trees  of  importance  in  the  Eastern  United  States  alonr,  and  when  we  add  to 
these  the  forest  trees  of  the  western  Rocky  mountain  plateau  and  of  the  Pacific  coast,  and 
when  we  look  forward  to  the  attention  which  must  be  given  in  the  immediate  future  to 
the  planting  of  shade  and  forest  trees  on  the  great  plains  and  in  California,  the  subject  of 
forest  entomology  assumes  still  more  importance." 

According  to  Kaltenbach  the  number  of  injurious  insects  which  attack  the  forest  trees 
of  Central  Europe  is  as  follows  : 

Oak 537  species 

Elm 107        " 

Poplars 264        " 

Willows 396        " 

Birches 270        " 

Conifers 299        «• 

Beech 154        " 

Alder 119        " 

It  is  apparent  that  neither  the  officials  of  the  Department  of  Crown  Lands  of  Ontario 
nor  the  members  of  the  Royal  Commission  on  Forestry  Protection  in  Ontario  ooniider 
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that  inseotfl  do  as  j  injary  to  the  forests,  for  in  the  report  issued  a  tew  months  a^^o,  the 
insect  problem  is  not  even  mentioned.  Such  an  omission  must  be  an  oversight,  due,  no 
donbt,  to  the  fact  that  none  of  the  members  of  the  Commission  are  entomologists.  It 
ironld,  indeed,  be  strange  if  our  Ontario  forest  domains  of  such  great  extent  form  an  ex- 
ception to  the  general  rule,  and  harbor  no  insects. 

Dr.  Fyles  remarked  that  this  paper  dealt  with  a  very  important  subject  which  de- 
serves the  serious  consideration  of  the  community.  Qe  then  referred  to  the  large  areas  in 
the  Province  of  Quebec  which  had  formerly  been  covered  with  forests  of  tamarao,  but 
now  were  desolated  by  the  ravages  of  the  Larch  Saw  Fly  and  the  timber  rendered  worth- 
less. 

Dr.  Fletcher  stated  that  the  lumbermen  usually  say  that  in  the  Ottawa  valley  alone 
insects  cause  them  a  loss  of  a  million  dollars  annually.  This  amount  is  merely  an  estimate, 
but  it  serves  to  show  that  they  are  aware  of  the  losses  caused  by  insects  and  realize  how 
costly  their  ravages  are.  It  is  found  that  if  the  logs  cut  in  the  winter  are  not  got  into 
water,  they  will  surely  be  attacked  by  insects  and  badly  injured  during  the  summer.  A 
plan  adopted  in  many  cases  is  to  turn  the  logs  over  from  time  to  time  during  the  summer 
80  as  to  change  the  position  of  the  portions  exposed  to  light  and  those  in  contact  with 
the  soil ;  another  method  is  to  split  the  bark  so  that  the  inner  part  dries  up  and  prevents 
the  insect  larvae  from  living  in  it.  These  operations,  however,  are  difficult  to  carry  out, 
as  the  lumbermen  cannot  stand  the  flies  which  attack  them  in  myriads  during;  warm 
weather  ;  this  cause  also  prevents  them  from  cutting  timber  in  summer,  which  has  been 
proved  to  he  a  better  time  than  winter  as  far  as  the  quality  of  the  timber  itself  is  con- 
cerned. The  attacks  of  insects  are  always  made  upon  dead  or  dying  trees  and  such  may 
usually  be  found  on  the  edges  of  clearings  wherf  partially  injured  trees  have  not  been 
out  down.  In  1884  there  was  a  great  forest  fire  in  the  Obtiwa  valley,  which  left  an 
immense  number  of  burnt  trees  still  standing.  These  were  immediately  attacked  by 
insects  and  the  loss  would  have  been  conplete  h^d  ^ot  the  owners  of  the  timber  limits 
at  once  set  to  work  to  cut  and  remove  as  much  as  possible  of  what  was  loft.  Any  tree 
that  is  scorched  with  fire  or  partially  burnt  is  sure  to  be  attacked  by  wood-borers  during 
the  following  summer. 

Dr.  Fletcher  closed  his  remarks  by  moving  a  vote  of  thanks  to  Prof.  Lochhead  for 
his  interesting  paper ;  this  was  seconded  by  Mr.  Dearness,  and  carried  unanimously. 


EESULTS  OF  SOME  EXPERIMENTS  IN  PROTECTING  APPLES  FROM  THE 
ATTACKS  OF  THE  SECOND  BROOD  OF  OODLIN  MOTH. 

By  F.  M.  Wkbstkr,  Woosteb,  O. 

In  Ohio,  our  attempts  to  protect  the  apple  crop  from  attack  by  the  codlin  moth  have 
given  us  varying  results.  Some  years,  spraying  «rith  the  arsenites  like  Paris  green, 
London  purple  and  arsenite  of  soda  have  given  excellent  protection,  and  the  apples  have 
been  very  free  of  larvae.  Other  years,  though  the  spraying  has  been  done  with  equal 
care  and  in  proper  season,  the  effect  has  been  discouraging,  to  say  the  least  The  causes 
for  these  varying  results  are  not  at  all  clear  and  there  are  some  grounds,  during  some 
years,  for  the  question  as  to  whether,  or  not,  it  pays  the  orchardist  to  go  to  the  expense 
of  two  or  three  sprayings  and  get  so  little  in  return  for  his  labor,  and  other  necessary 
expenditures,  which  spraying  necessitates.  Frequently  the  apples  will  pass  through  the 
season,  up  to  late  August,  without  exhibiting  indications  of  the  work  of  the  apple  worm, 
but  after  that  the  fruit  seems  to  be  seriously  attacked  and  much  damage  done.  There 
are  with  us,  two  periods  of  dropping  of  the  wormy  fruit.  The  first  in  late  July  and  the 
fore  part  of  August  and  the  second  setting  early  in  September.  Orchardists  have  de- 
clared that  they  could  prevent  the  first,  very  largely  by  spraying,  but  the  second 
baffles  them.  I  have  suspected,  for  a  long  time,  that  this  was  due  to  the  attack  of  the 
second  brood,  and  those  who  succeeded  in  protecting  their  fruit  early  in  the  season  were, 
very  largely,  suffering  from  the  results  of  moths  developing  in  unsprayed  orchards,  and 
migrating  during  August  to  those  that  had  been  carefully  and  properly  sprayed,  thus 
infesting  these  after  it  is  possible  to  protect  them  by  the  usual  measures.     In  order  to 


THE  REPORT  OF  THB 


teat  the  probable  efficiency  ot  iprKjiiig,  during  the  Drdinnry  aeuon  for  doing  this,  sa  ex- 
periment was  tried  in  the  orchard  of  Mr.  William  Miller,  at  Oypsnm,  Ottewa  Conntj, 
ftlong  the  ■oathem  shore  of  Lake  Erie.  It  was  obvionaly  impossible  to  get  two  trees 
exactly  alike,  and  not  easy  to  secure  two  greatly  alike  in  close  proximity  to  each  other, 
bnt  we  selected  two  well  in  from  the  outer  margins,  and  one  of  these  we  oovered  with 
netting,  inch  as  is  used  for  covering  baskets  of  peaches  and  grapes.  The  trees  were 
sprayed  for  the  last  time  on  Jane  32nd  and  the  covering  applied  the  next  day. 

All  fallen  apples  were  removed  from  under  both  trees  on  Angnst  29th,  while  there 
was  a  cessation  in  dropping  of  infested  fmit,  and,  as  we  thought,  all  or  nearly  all  of  the 
first  brood  were  thus  eliminated.     On  September  14th, 
soon  after  the  terrible  wind  that  swept  over  the  lak» 
region,  the  spent;  tropical  hurricane  that  devastated 
Galveston,  Texas,  there  were  removed  from  nnda  die   - 
covered  tree  229  apples,  59  per  cent,  of  these  being 
aonnd,  their  weight  being  77  pounds.     Under  the  un- 
covered tree  there  were  1,052  apples,  only  10  per  cent, 
of  which  were  sound,  and  their  weight  was  214  ponnds. 
October  22nd,  there  were  picked  from  the  covered 
.  tree  107  pounds  of  fiuit ;  372  apples  were  sonnd  and 
eight  wormy.     Windfalls,  18,  all  wormy.     From  the 
check  tree  there  were  picked  128  ponnds  ot  fmit,  253 
apples  being  sonnd,  and  41  wormy.     Of  the  windfalls, 
94  were  sound  and  104  wormy.     (Pig.  4  illostratei  the 
familiar  appearance  of  a  "  wormy  "  apple.) 
^"''-  *•  Recapitulating,  the  covered  tree,  after  the    fmit 

was  removed  from  beneath  on  Aueuet  29t,h,  curried  G27  apples.  Of  these,  372  were 
gathered  in  a  sound  condition  and  26  were  wormy,  The  uncoverrd  tree,  afier  fallen 
fruit  was  removed  on  August  29th,  carried  1,544  apples,  of  which  347  were  sound  when 
gathered  and  145  were  wormy,  The  summary  would  read  ihns  :  Coveied  tree,  ont  of  627 
apples,  gave  46G  srnnd  and  161  wormy  ;  the  uncovered  tree,  out  of  1,544  apples,  gave 
452  sonnd  and  1,092  wormy.  Thin,  I  think,  shows  pretty  clearly  what  the  result  would 
be  if  we  could  manage  the  second  brood  of  motha,  and  also  who  is  to  blame  for  the 
disastrotiB  sfTects  of  the  second  in  well  sprayed  orchards. 

There  are  two  other  points  worth  mentioning  First,  where  a  species  is  double 
brooded,  the  second  brood  is  likely  to  be  the  most  migratory  in  habits.  Second,  it  is  the 
outer  rows  in  a  well  sprayed  apple  orchard  that  are  moit  all'ecbed  late  in  the  seaaoD, 
Taking  i>  altogether,  the  trouble  does  not  appear  to  be  with  the  spraying,  but  with  those 
who  do  not  spray  at  all,  and  who  furnish  tbe  migrating  female  codlin  moths  that  give 
origin  to  the  second  generation  of  worms  in  a  well  sprayed  orchard.  . 


In  the  discussion  that  followed  the  reading  of  the  paper,  Dr  Pletcber  stated  that  h^ 
had  that  day  seen  a  young  larva  about  a  week  old,  which  evidently  belonged  to  a  third 
brood.  It  seemed  cleat  that  the  best  method  of  counteracting  this  insect  was  to  spray 
for  the  first  brood  and  bandage  the  trees  for  the  second. 

Mr.  Bowman  asked  whether  a  late  hatching  of  a  third  brood  would  not  be  a  good 
thing,  as  then  they  would  probably  all  be  winter  killed.  Prof.  Webster  replied  in  the 
affirmative,  and  said  that  some  years  ago  there  was  a  severe  frost  in  June,  which  nipped 
the  leaves  of  the  trees.  Olisiocampa  caterpillars  had  been  very  abundant,  but  they  all 
perished  from  frost  or  want  of  food,  and  it  was  years  before  they  became  numerous  agun. 

Dr.  Fletcher  mentioned  that  be  had  received  some  cocoons  of  the  Tussock  moth  from 
Toronto,  covered  with  eggs.  They  all  hatched  out  recently  under  cover,  shewing  hoir 
near  this  species  is  tn  being  double-brooded. 

The  next  paper  read  was  by  Mr.  Arthur  Gibson,  Assistant  Eatomologist  of  the  Ex- 
perimental Farm  at  Ottawa,  on  the  "  Life-history  of  Arctia  Fhalerata,"  in  which  he  des- 
cribed in  detail  all  the  stages  in  the  life  of  this  insect  from  the  egg,  through  the  cater- 
pillar and  pupa  to  the  perfect  insect.  As  it  was  of  a  highlv  t>>chnical  cbaraoter,  the  paper 
•  -4  been  published  in  The  CanacUan  Entomoloffvt.     (Vol,  'XXXIL,  p.  369.) 
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Dr.  Fletcher,  at  the  close,  remarked  that  each  a  paper  as  this  indicated  the  lines 
apra  which  the  beat  work  should  be  done.  It  had  been  prepared  with  the  ntmost  care 
and  minute  observations  had  been  made  at  every  stage  of  the  insect's  life.  It  was  very 
important  that  life  histories  should  be  worked  up  in  this  way,  as  the  imagoes  alone  are 
not  to  be  depended  upon  in  the  separation  of  species.  Very  little  is  known  aboat  some 
of  the  commonest  insects,  and  regarding  others  father  details  are  required  to  fill  up  the 
blanks  in  our  knowledge.  Every  Entomologist  should  try  to  rear  at  least  one  species 
every  year,  and  then  a  very  great  deal  would  be  accomplished  in  the  coarse  of  a  compara- 
tively short  time.  He  then  spoke  of  the  mode  of  describing  a  larva,  and  explained  Dr. 
Dyar's  plan  of  numbering  the  tubercles  and  thus  simplifying  very  much  the  work  of 
description. 

NOTES   ON  INSECTS  OF  THE  YEAR  1900. 
Division  No.  2 — Bay  of  Quints  District. — By  J.  D.  Evans,  Tbrnton,  Ont. 

Daring  the  past  season  the  Forest  Tent  Caterpillar  (CHaiocampa  dissiria)  has  done 
much  damage  in  certain  districts  but  not  to  such  an  extent  as  last  season. 

Grasshoppers  caused  some  destruction  to  grain  and  pasture  in  some  localities  in  the 
northern  portion  of  the  County,  but  only  over  comparatively  small  areas. 

The  pea  weevil  {Bruchus  pint)  has  come  to  be  such  a  pest  throughout  Prince  Edward 
County,  that  the  seedsmen  are  looking  for  other  and  more  suitable  localities,  in  one  case 
havinf^  transferred  their  operations  in  part  to  Lindsay. 

The  larva3  of  PJu/tonomus  punctatua  were  observed  to  be  quite  numerous  in  a  clover 
field  at  Lake  on  the  Mountains,  near  Glenora,  Prince  Edward  County,  on  the  24th  of 
May  last.  In  very  many  cases  the  larvae  were  curled  up  and  encircled  the  tip  end  of  the 
blades  of  grass,  and  apparently  in  a  dying  condition  from  either  being  parasitized  or  from 
some  disease.  At  the  same  time  and  in  the  same  clover  field  a  number  of  examples  were 
taken  of  Ilyhsinns  tri/olii^  Muell.  also  eleven  specimens  of  Phytoiiomus  7iigriro8tri8,  Fab. 

In  July  last  unusual  visitors  appeared  in  a  pear  orchard  owned  by  Mr.  W.  A. 
Warner  and  situated  about  2  or  3  miles  to  the  north-west  of  the  town  of  Trenton.  This 
orchard  was  about  one  acre  in  extent,  in  the  midst  of  an  extensive  apple  orchard,  and  had  a 
few  plum  trees  interspersed  through  it.  About  the  third  week  of  the  month  all  the  pear 
trees  had  their  lower  limbs  swarming  with  small  green  caterpillars,  there  was  no  web  nor 
did  they  siupend  themselves  by  a  thread,  but  seemingly  dropped  to  the  ground  when 
satiated  or  when  the  tree  was  struck,  then  crawled  towards  and  up  the  trunks  again  to 
the  higher  branches.  The  trunks  of  the  trees  and  the  ground,  in  places,  were  fairly  green 
with  the  crawling  maussf-s  of  them.  The  caterpillars  were  from  ^  to  ^-  of  an  inch  long 
when  first  noticed,  of  a  dark  green  colour  at  one  end  and  a  lighter  green  at  the  other. 
The  apple  trees  in  the  immediate  vicinity  had  a  few  of  the  caterpillars  but  the  plum  trees 
were  not  visited  by  them.  A  thorough  spraying  destroyed  them  all.  It  was  not  until 
about  two  months  thereafter  that  the  writer  became  aware  of  their  visit  through  a  letter 
from  Dr.  Fletcher.  The  above  particulars  having  been  procured  from  Mr.  Warner  at  such 
a  long  interim  from  their  appearance,  further  information  could  not  be  elicited. 

There  has  been  a  great  scarcity  of  moths  during  the  past  season  as  compared  with 
last,  very  few  coming  to  light  and  they  only  of  the  commonest  species. 

Division  No.  3. — Toronto  District. — By  D.  G.  Cox,  Toronto. 

Owing  to  other  duties  the  writer  has  had  very  limited  opportunities  for  observing 
the  insf  ct  ravages  of  this  district  during  the  past  season. 

The  Tussock  Moth  (Orgyia  leucostigma)  is  still  with  us  and  has  caused  considerable 
damage  to  the  foliage  of  the  horse  chestnuts  in  some  localities.  The  civic  authorities 
did  considerable  spraying  of  the  foliage  in  the  early  part  of  the  season  which  no  doubt 
destroyed  the  young  larvae  in  large  numbers.  The  pest  appears  to  be  diminishing  and  if 
they  keep  on  lighting  it,  they  will  eventually  succeed  in  getting  it  under  control. 

The  Tent  caterpillar  (Clisiocampa  Americana)  was  in  considerable  numbers  on  the 
wild  cherry  trees  around  the  suburbs  of  Toronto,  and  many  orchards  were  rendered  un- 
sightly by  the  tents.     The  Cabbage  Butterfly  (Pieris  rapae)  has  been  unusually  numer- 
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OUB  this  year  in  this  locality,  and  the  cabbage  and  caaliilower  crop  in  many  gardens  hai 
conseqaently  been  considerably  damaged  by  the  larvce  of  this  common  pest.  The  cab- 
bages were  so  badly  perforated  by  the  caterpillar  as  to  render  theci  unmarketable  I 
observed  also  in  gardens  where  no  cabbages  were  grown,  that  the  tarnips  and  radishes 
were  severely  attacked  by  this  larva. 

Daring  a  trip  taken  through  Scarborough  and  Markham  townships  in  the  latter 
part  of  Jnly,  I  visited  several  farms  and  found  considerable  damage  had  been  d^DO  to 
the  turnip  crop  by  what  appeared  to  be  the  larvas  of  (Noctna  C-nigrum).  In  some  fields 
40  per  cent,  of  the  crop  had  been  cut  off  and  the  farmers  were  re-sowing  seed  in  the  bare 
places  along  the  rows  that  had  been  destroyed.  I  did  not  know  the  best  remedy  to 
recommend  to  prevent  the  ravages  of  this  cut  worm,  but  advised  them  to  apply  to  Dr. 
J.  Fletcher,  the  Dominion  Entomologist  at  Ottawa,  who  would  give  them  valuable  in- 
formation which  would  be  of  great  benefit  to  them  in  combating  the  ravages  of  the  insect. 

Around  one  of  the  farms  I  visited  there  were  planted  about  two-thirds  of  a  mile  of 
European  Mountain  Ash  trees  (Pyrus  acuparia).  These  trees  were  about  fifteen  years 
old  and  were  so  badly  infested  with  the  larvae  of  the  Flat- Headed  Apple  Tree  Borer 
(Ohrysobothris  femorata)  that  the  writer  picked  from  the  outer  bark  of  one  tree  ten 
youDg  larvsc  about  five-eighths  of  an  inch  long,  several  other  trees  were  examined  in  the 
row  and  found  to  be  in  the  same  condition.  Quite  a  number  of  the  trees  had  already 
been  killed  by  this  pest.  I  advised  our  friend  the  farmer  to  pick  out  as  many  of  the 
larvae  as  he  could  during  the  months  of  July  and  August,  after  that  they  would  have 
penetrated  into  the  heart  of  the  tree  and  consequently  could  not  then  be  reached.  I 
also  told  him  to  paint  the  trees  next  spring  with  a  thick  solution  of  soft  soap  and  wash- 
ing soda  before  the  beetle  oviposits  so  that  the  young  larvae  will  have  difi&culty  in  pene- 
trating the  bark.  The  ravages  of  this  beetle  seem  to  be  confined  more  particularly  to  the 
trunk  of  the  tree  ;  from  the  ground  up  to  the  first  branch.  I  found  no  evidence  of  larvae 
above  the  first  branch  in  any  case. 

The  Spruce  Gall-louse  (Chermes  abietis)  does  not  appear  to  be  so  abundant  in  this 
locality  as  formerly. 

Division  No.  4.— Hamilton  District — By  James  Johnston,  Babtonvillb. 

Want  of  time  during  the  past  season  has  prevented  me  from  doing  but  very  little 
insect  collecting  so  that  my  brief  report  is  mostly  made  up  from  my  obBe;*vations  on  the 
farm  during  my  daily  occupations. 

During  May  and  most  of  June  cut  worms  were  very  troublesome,  being  more  numer- 
ous than  I  liave  ever  known  them  to  have  been.  Systena  blanda,  Mels  (the  pale-stripped 
Flea-beetle)  has  been  quite  numerous.  Eight  years  ago  when  I  first  noticed  these  little 
beetles,  they  seemed  to  confine  themselves  almost  entirely  to  rag-weed,  but  each  year 
since  then  they  appear  to  be  taking  to  other  plants  as  food,  and  now  they  may  be  consid- 
ered destructive  to  turnips,  pumpkins  and  strav^berries.  LMt  season  a  few  choice  pump- 
kin seeds  were  planted  and  in  the  course  of  a  short  time  when  I  went  to  see  how  they 
were  doing  I  found  the  plants  thickly  covered  with  these  beetles  making  them  appear  as 
if  sprinkled  with  ashes,  and,  on  my  approaching,  they  all  vanished,  being  very  quick. 

July  22ud,  Orioceris  12  punctatus,  Lin.  made  its  first  appearance  in  our  asparagus 
patch  when  I  took  seven  specimens.  As  the  season  sulvanced  they  increased  in  number 
so  that  I  fear  by  next  season  it  will  be  reckoned  amongst  our  already  too  numerous  gar- 
den enemies. 

Aug.  17th,  Colias  eury theme,  Bd.  In  crossing  the  clover  meskdow  where  C.'philo- 
dice  was  very  numerous  I  noticed  this  orange -colored  beauty  which  I  secured  with  my 
sun-hat  after  a  hard  chase.  It  is  a  beautiful  large  specimen  which  is  of  double  interest 
to  me  as  it  is  the  first  of  the  species  I  have  taken,  and  differs  from  those  in  my  cabiuet 
by  having  the  front  half  of  the  fore  wings  a  pale  yellow. 

Aug.  30th,  Nonagria  subflava,  Gr.  This  is  the  third  specimen  of  what  is,  as  far  as  I 
can  learn,  a  rare  insect  during  my  years  of  collecting.  I  took  it  in  the  house  having 
been  attrskcted  by  the  light  in  the  kitchen. 

Aug.  31st,   Catocala  nebulosai   Guen   (1  spec.)  and  C.  Robinsonii,  Gr.  (2  spea). 
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These  tiro  apeoies  I  consider  an  interesting  capture  as  both  species  are  new-  to  mj  col- 
lection and  possibly  to  Canada  as  I  have  never  heard  of  them  as  being  Canadian  species. 

This  I  should  say  has  been  a  year  favorable  for  this  very  interesting  genus  as  they 
have  been  unusually  abundant  in  this  locality.  I  missed  all  the  early  kinds  as  I  was  un- 
able to  look  after  them  before  Aug.  18th|  but  after  that  succeeded  in  taking  seventeen 
species,  amongst  them  four  O.  desperata,  Guen.,  of  which  I  never  took  but  one,  and  it 
several  years  ago,  and  a  doubtful  specimen,  possibly  a  variety  of  C.  paleogama. 

In  the  early  part  of  the  season  I  noticed  that  some  insects  were  doing  much  damage 
amongst  the  strawberry  plants  by  eating  the  heart  leaves  while  young  and  tender  and  I 
was  at  a  loss  for  some  time  to  discover  what  they  were,  but  finally  I  detected  a  black  beetle 
doing  the  mischief,  and  by  keeping  watch  I  saw  several  doing  the  same  thing  so  I  have 
made  up  my  mind  that  they  are  the  mischief  makers.  They  straddle  the  leaf  and  very 
soon  destroy  it  as  they  eat  quite  greedily. 

Division  5. — London  District. — By  R.  W.  Rennie,  London. 

That  most  exasperating  of  all  injurious  insects,  at  least  to  the  average  gardener,  made 
its  appearance  last  spring  in  unusually  large  numbers,  viz.,  the  Out  Worm,  mostly  the 
larvae  of  Uad&na  arctiea.  There  seems  to  be  a  considerable  amount  of  uncertainty  in 
regard  to  the  appearance  and  disappearance  of  this  insect. 

In  1895  the  moths  were  flying  in  immense  numbers.  The  following  spring  the  larvsa 
did  great  damage,  but  when  the  time  arrived  for  the  appearance  of  the  moths,  those 
of  us  who  were  expecting  a  great  number,  were  disappointed,  as  very  few  appeared. 

Again  this  year,  the  larvae  were  exceedingly  plentiful,  but  the  mature  insect,  at  the 
time  it  should  have  appeared,  was  in  very  small  numbers.  I  have  not  seen  any  explana- 
tion offered  for  this  heavy  mortality  amongst  the  pupae.  Remedies  proposed  : — Placing 
bunches  of  grass,  clover,  etc ,  saturated  with  Paris  green  along  the  rows.  This  is  of  very 
little  use,  the  young  larvi^  are  not  such  fools  as  to  eat  withered  foliage,  when  they  can 
get  the  fresh  article  right  at  hand.  But  a  mixture  of  bran  and  Paris  green  seems  to  be 
very  much  to  their  taste,  while  not  neglecting  the  plants  altogether  for  the  bran  mixture, 
they  are  more  inclined  to  try  it  than  anything  that  has  been  proposed  up  to  the  present. 

Cabbaqb  root  Maggot. — This  insect  has  been  quite  destructive  this  year,  the  only 
remedy  so  far  that  has  been  beneficial  has  been  to  wrap  the  stems  of  the  plants  when 
transplanting  with  tar  paper.  In  the  August  number  of  the  "  Oduadian  Horticulturist" 
there  is  a  suggestion  from  one  of  the  staff  of  the  Ouelph  Agricultural  College,  namely, 
to  try  a  tablespoonful  of  carbon  bisulphide  in  a  hole  at  the  base  of  the  young  trans- 
planted plant.  This  may  prevent  the  mature  insect  from  depositing  her  eggs  on  the 
plant,  but,  with  carbon  bisulphide  at  twenty  cents  per  pound,  and  cabbages  at  twenty 
cents  per  dozen,  I  think  that  the  gardener  had  better  quit  growing  cabbages.  The  cost 
for  carbon  alone  will  be  about  ten  cents  per  dozen  plants.  The  recommendation  of  such  a 
dangerous  insect  destroyer  as  carbon  bisulphide  I  think  should  be  condemned ;  it  may 
answer  very  well  for  laboratory  experiments,  but  in  the  hands  of  the  general  public,  may 
be  the  cause  of  numerous  accidents,  which  will  result  in  all  probability  in  a  general  dis- 
trust by  the  public  of  trying  any  new  insecticide  with  the  chemicals  of  which  they  may 
be  unfamiliar. 

Red  Spiders. — This  mite  has  been  very  destructive  this  year  to  growers  of  sweet 
peas.  It  has  got  to  be  such  a  pest  that  most  lovers  of  this  flower  in  thi^  seotion  will  be 
forced  to  abandon  their  cultivation.  Last  season,  although  a  grand  season  for  the  pea 
family  here,  was  very  short,  ending  about  the  middle  of  August,  due  almost  entirely  to 
the  ravages  of  the  red  spider. 

Cold  water  spraying  is  not  sufficient  to  keep  them  under  control.  To  apply  an  emul- 
sion you  will  have  to  have  a  pump  capable  of  delivering  the  emulsion  at  at  least  thirty-five 
pounds  pressure. 

Root,  A  PHIS. — This  pest  appeared  in  quite  large  numbers  this  year  attacking  sweet 
peas  and  asters.  I  have  seen  no  preventative  proposed.  Aphides  were  very  numerous 
this  season.  I  have  seen  whole  fields  of  cabbages  almost  entirely  covered  with  them. 
Spray  with  kerosene  emulsion,  or  if  you  have  a  water  pressure  of  sixty  or  seventy  pounds 
use  water  only. 
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NOTES  ON  THE  SEASON  OF  1900. 

Bt  J.  Alston  Moffat,  Lotii>ON. 

fimvaites  by  cat  worms  were  reported  to  me  from  tar  and  near  m  being  onasaallj' 
severe.  And  several  kinds  of  moths  presented  themselves  to  my  notice  in  eonspicDOOB 
profusion  later  on,  aa  probably  coming  from  soch  worms ;  snch  as  Agrotis  C.  nigrum, 
Mametlra  dewulalriie,  Hadena  arcltca  and  sev- 
eral others  in  lesser  numbers,  whilst  toward  the 
end  of  the  season  Agrotis  »uhgothiea  (Fig.  S) 
was  in  great  abundance. 

A  most  nnnsnal  ontbreak  of  Crambtu  exne- 
catvs  made  itself  manifest  in  the  early  part  of 
June,  and  lasted  well  into  Jnly.  Early  on 
Sunday  morning,  June  lOtb,  I  was  walking 
down  the  delightfully  quiet  street,  when  my 
attention  was  attracted  by  the  singular  appear- 
ance of  the  pavement  in  front  of  me.  I  thought 
"*'  '  it  was  covered  with   peanut  shells,  broken  np 

very  fine,  and  fancied  some  boys  had  been  having  a  feast  on  the  previona  evening,  but  on 
reaching  the  spot  I  found  the  strange  appearance  to  be  produced  by  the  wings  of  that 
moth.  I  Icoked  up,  and  there  was  a  restaurant  lamp  overhead,  and  the  light  from  it  had 
dazzled  the  moths  and  brought  them  down,  when  they  got  trodden  underfoot  by  the  travel 
of  the  previous  evening,  until  the  stone  pavement,  for  a  space  of  eight  feet  in  diameter, 
was  literally  put  out  of  eight  with  their  remains.  How  many  deep  I  could  not  say.  If 
this  was  but  one  of  many  such  "  slaughter  pits,"  which  it  is  reasonable  to  believe  was  the 
case,  then  how  little  conception  one  can  form  of  the  multitudes  of  them  that  were  de- 
stroyed in  one  night ;  whilst  it  made  no  perceptible  reduction  to  the  numbers  left  in  tha 
fields  or  at  the  lights.  Then  to  think  of  the  injury  done  to  crops — grasses  mostly — dur- 
ing the  feeding  up  of  the  larvic  for  the  production  of  such  swarms  of  moths,  whilst  the 
cause  of  such  injury  would  be  all  unseen  and  unsuspected  by  those  suffering  from  their 
depiedations. 

The  notorious  "  Dufialo  Bug,"  sometimes  most  mislcidingly  called  "  motfa,"  to  which 
it  has  no  resemblance,  it  being  in  reality  a  beetle,  Anthrenua  scrophularia,  Linn.  (Fig.  (3  d^ 
has  become  an  establisbed  pest  in  London.     Early  in  the  year  I   took  the  beetle  on  the 
windows  of  the  Y.M.C.A.  building;  and  complaints  of  its  depredations  were  heard  from 
various  parts  of  the  city  during  the  summer.     About  the  first  of  August  two  larvie  were 
brought  to  me  by  a  lady  ;  one  seemed  full-fed,  the  other  about   half  grown.     The  one 
pupated  about  the  first  of  September,  and  gave  forth  the  beetle  in  October,  the  other  was 
still  feeding  at  the  end  of  the  month,  but  died  before  maturing.     The  larval  stage  is  the 
only  form  of  its  existence  known 
to  the  majority  of  housekeepers, 
which  is  correctly  represented  at 
Fig.  6a,  greatly  enlarged,  the  line 
at  the  side  indicating  the  natural 
nze,  and  they  would  hardly  be-  r  T 

lieve  that  the  beetle  at  d  was  the  1  ^ 

Bsme  insect,  or  one  from  which 
they  had  anything  to  fear.  The 
beetles  are  black,  ornamented 
with  white  and  red,  bnt  are  ex- 
tremely variable ;  so  much  so  in  r 
that    three  forms  have  received 

distinguishing  names.  It  is  a  European  insect,  but  there  it  is  spoken  of  as  a  "  Flower 
Beetle,"  although  known  to  enter  houses  and  destroy  "  furs,  clothes,  animal  oolleotioos,  and 
even  leather  and  dried  plants."  It  was  on  this  continent  that  it  fint  obtained  its  notoriety 
as  a  carpet  pest,  the  habit  here  of  tacking  down  carpets  for  a  year  giving  it  a  ■plendid 
opportunity  to  propagate  imdistarbed ;  with  this,  as  with  others  of  its  kind,  freqmnb 
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Btirring  up  is  an  excellent  means  of  deterring;  them  from  indalging  their  distractive 
propensities.  And  now  that  it  is  here  to  stay,  as  it  is  not  entirely  depending  on  indoor 
propagation,  eo  can:iot  be  exterminate*^,  except  locally,  there  is  nothing  for  it  bat  to  give 
it  due  attention  ;  and  to  combat  it  saccessfolly,  a  knowledge  of  its  nature  and  habits  most 
be  acquired. 

Havisg  learned  to  recognize  the  beetles,  they  may  be  seen  upon  the  windoi^s  in  early 
spring  and  destroyed  before  they  ha^e  an  opportunity  to  deposit  their  eggB,  and  thus  pre- 
vent future  trouble  from  them.  In  nature  it  takes  a  full  year  to  complete  the  round  of 
its  existence,  but  with  the  artificial  warmth  of  houses  it  matures  in  shorter  time,  and 
beetles  may  be  found  on  windows  before  the  end  of  winter. 

When  once  a  dwelling  has  become  infested,  not  only  should  the  carpets  be  thoroughly 
beaten,  and  di8infected,but  narrow  strips  ot  thin  muslin  should  be  fastened  over  the  joints 
of  the  floors  with  varnish  before  relaying,  so  as  to  prevent  them  secreting  themselves  there. 
A  strip  of  tar  paper  laid  under  tne  outer  edge  of  the  carpet  is  an  excellent  preventative. 

When  they  are  known  to  be  at  work  and  it  is  not  convenient  to  lift  the  carpet,  ben- 
zine will  kill  any  living  insect  that  it  is  brought  in  contact  with,  but  great  care  must  be 
exercised  in  not  allowing  a  light  to  approach  it  while  it  is  evaporating,  u  it  is  very  in- 
flammable. A  damp  cloth  and  hot  iron  will  also  eflectually  arrest  the  operations  of  any 
depredators  upon  whom  they  are  applied.  S'^eam  or  benzine  may  also  be  used  to  advan- 
tage to  get  rid  of  their  presence  in  upholstered  furniture  ;  by  such  means  can  their  opera- 
tions be  restrained  and  rendered  comparatively  harmless.  But  constant  watchfulness 
against  their  presence  is  required,  for  even  if  a  dwelling  has  been  freed  from  their  presence 
during  one  season,  the  beetles  may  enter  at  the  open  windows  the  next  summer  and  start 
a  colony  afresh. 

There  is  another  beetle  with  similar  aabits  belonging  to  the  Dermeatidie,  AUagenu8 
piceu^,  Oliv.,  whose  larva  is  about  the  same  size  and  hairy  character  as  that  of  Anthrenus 
scropJndarice,  which  it  closely  resembles  and  migh^  easily  be  mistaken  for,  as  they  are  some- 
times found  associated  ;  but  the  beetles  are  quite  different  in  appearance,  Attagenus  picsua 
being  much  longer  than  wide,  a  flatter  insect  and  entirely  black.  This  also  will  hive  to 
be  guarded  against,  as  it  is  just  as  destructive  a  carpet  pest  as  the  other,  and  in  c>ome 
instances  becomes  the  most  numerous  of  the  two.  For  some  time  past  it  has  been  more 
troublesome  in  the  Society's  collection  than  ArUkrentta  TmriuSf  which  is  supposed  to  be 
the  standard  museum  pest. 

A  friend  in  the  country,  in  one  of  his  recent  letters  to  me,  conveyed  the  following 
item  of  information,  which  may  serve  as  a  warning  against  the  employment  of  cheap 
labour  :  '^  We  got  lots  of 'help  to  thin  our  turnips  this  year.  Some  big  green  fellows  came 
along  who  gave  us  their  assistance  and  worked  for  their  board  ;  but  they  made  a  bsd  job 
of  it.  After  we  had  thinned  some  rows  they  would  go  round  and  thin  them  over  again, 
and  they  left  nothing  whatever  in  some  rows,  but  that  may  have  been  because  they  worked 
at  night  and  did  not  see  what  they  were  doing." 

During  the  remarkably  fine  weather  we  were  favored  with  during  October,  winged 
Aphis  were  in  great  abundance,  and  made  walking  on  the  streets  quite  unpleasant,  espec- 
ially where  there  were  shade  trees.  One  evenins;  when  the  setting  sun  illuminated  the 
hazy  atmosphere  and  the  tiny  wings  reflected  the  light  conspicuously  and  made  each  in- 
dividual stand  out  distinctly,  I  made  an  efibrt  to  estimate  how  thick  they  were.  By 
stopping  at  different  points  and  watching  closely,  I  estimated  there  was  one  to  every  four 
inches  of  space.  Before  they  hsMl  all  gone,  those  mosquito-like  merry  dancers  (Culici- 
formts,  Latroille,  some  of  whose  larvae  live  in  water  and  others  feed  on  fungus,)  made 
their  appearance,  who  from  some  inherent  perversity  of  their  nature,  congregate  in  living 
columns  over  the  sidewalks,  with  their  densest  portion  about  the  level  of  one's  face, 
which  one  must  either  go  through  or  turn  off  the  walk  to  get  round,  when  one  would 
think  that  any  other  portion  of  the  street  would  serve  the  purpose  just  as  welL  One 
warm  summer's  day,  I  took  a  seat  in  a  pleasant  shade,  put  my  light  colored  straw  hat  on 
my  knee,  when  one  of  these  groups  formed  over  it  and  commenced  a  jig  close  to  my  fao6| 
some  of  them  striking  it.  1  swept  them  away  several  times  but  they  always  returned 
and  gathered  as  before.  I  began  to  suspect  that  the  hat  was  the  centre  of  attraction,  so 
I  placed  it  on  the  seat  an  arm's  length  away,  when  they  immediately  formed  their  dancing 
party  over  it  there  and  kept  it  up  until  I  took  it  to  leave.  So  it  would  seem  as  if  they 
iked  to  have  some  conspicuous  object  beneath  them  to  keep  the  crowd  in  line. 
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There  was  B^nt  to  me  by  Mr.  J.  Tanton  of  this  city,  a  most  singalar  looking  creature 
of  the  class  Myriapoda,  and  shortly  after  another  was  brought  by  Mr.  C.  £.  Abbott,  both 
of  them  supposed  to  have  come  in  packing,  and  had  attracted  their  attention  as  some- 
thing qaite  annsnal.  From  information  received  by  me  at  oar  annual  meeting,  it  proved 
to  be  Vemiatia  forceps^  Rafinesque,  of  the  family  Scutigera,  and  the  first  reported  appear- 
ance of  it  in  Canada.  There  is  an  excellent  figure  of  it  in  the  fourth  report  of  the  N.  Y. 
State  Entomologist  for  the  year  1887,  page  129,  and  from  that  article  I  have  gathered 
the  following  information:  It  is  properly  a  soathern  resident,  but  has  been  gradually 
extending  northward,  until  it  has  now  become  well  established  in  most  of  the  eastern 
States.  Its  body  is  when  full  grown,  about  an  inch  in  length,  with  a  uniform  width  of 
a  quarter  of  an  inch,  but  rather  narrower  at  the  hind  end.  It  has  fifteen  pairs  of  long 
Ibgs  which  terminate  in  a  black,  sharp  hook.  The  front  pair  of  legs  are  about  half  an 
inch  in  length,  the  others  gradually  increasing  in  length  to  the  second  last  pair,  which 
are  about  an  inch  and  a  quarter,  whilst  the  last  pair  are  an  inch  and  a  half  or  more.  It 
is  known  to  be  carnivorous,  feeding  upon  insects,  for  which  it  enters  and  frequents 
houses,  and  when  seen  for  the  first  time,  is  sure  to  attract  attention  by  its  grotesque  at- 
titude and  rapid  movements,  and  may  even  create  alarm;  but  for  which  there  is  no  cause, 
as  it  is  extremely  timid  and  anxious  to  escape.  Yet,  from  its  anatomical  structure  it  is 
suspected  that  it  may  be  poisonous,  but  there  is  no  authentic  instance  recorded  of  its 
ever  having  inflicted  injury  to  a  human  being.  From  Insect  Life,  Vol.  3,  P.  85,  I  copy 
the  following:  ^*  Mr.  Webster  spoke  of  the  predaceous  habits  of  Cermaiia  and  its  preying 
upon  the  Oroton  hug.  Mr.  Fletcher  hcui  observed  the  insect  with  Mr.  Howard,  at  Wash- 
ington. Its  mode  of  capturing  the  Oroton  bus;  before  devouring  it  was  remarkable.  It 
sprang  over  its  prey  which  was  thus  encaged  between  its  many  curved  legs  " 

The  unusually  warm  weather  in  October,  had  the  effect  of  bringing  to  maturity  great 
numbers  of  the  Tomato  Sphinx,  and  many  were  captured  on  the  wing.  I  secured  a  fine, 
fresh  specimen  on  a  shop  front  in  the  principal  thoroughfare  of  the  city  on  the  morning  of 
the  19  th. 

Afiosia  Archippus  was  noticably  scarce  through  the  season,  as  compared  with  the 
previous  year,  and  yet  Messrs  W.  E.  Saunders  and  H.  Gould  saw  them  on  the  19  th  of 
September,  accumulated  in  such  multitudes  on  the  trees  at  Point  Pellee,  as  to  put  the 
green  of  the  foliage  out  of  sight,  whilst  the  lower  branches  were  drooping  with  their 
weight.  On  the  27th  of  October,  the  janitor  of  the  Y.  M  C.  A.,  brought  me  a  living 
specimen  which  he  had  taken  from  a  bush,  helplera  from  the  coldness  of  the  day;  bright 
-and  fresh,  as  if  newly  hatohed.  It  was  very  lively  in  warmth  and  sunshine,  and  fed 
freely,  but  dormant  when  the  room  was  cold.  On  two  occasions  it  remained  in  the  same 
position  from  about  four  o'clock  Saturday  afternoon,  until  near  noon  on  the  Monday  fol- 
lowing. On  the  13th  of  November,  I  allowed  it  to  remain  too  long  on  a  frosty  window, 
from  which  it  never  fairly  recovered,  and  it  died  on  the  16th.  It  retained  its  bright 
colors  to  the  last.  It  was  a  female.  I  opened  the  abdomen  and  made  a  microscopic  ex* 
amination.  It  was  very  fat,  but  I  could  see  nothing  whatever  to  indicate  the  presence 
of  eggs. 


ANOSIA  ARCHIPPUS,    YET    AGAIN. 
By  J.  Alston  Mopfat,  London. 

In  a  series  of  most  interesting  and  instructive  articles  on  the  Migration  and  Dis- 
persal of  Insects,  by  J.  W.  Tutt,  F.  E.  S  ,  editor  of  '*  The  Entomologist's  Record  and 
Journal  of  Variation,"  London,  England,  after  a  reference  to  the  methods  of  many 
different  insects,  he  arrives  in  due  course,  in  the  July  number,  1900,  to  a  coniid- 
eration  of  wh«t  has  been  written  upon  the  movements,  spring  and  autumn,  of  Anosia 
Archip/nt8^  Fab.  (Fig.  7)  and  the  claims  that  have  been  put  forth  for  it,  as  differing  in 
many  respects  from  all  other  butterflies.  The  opinions  that  he  has  formed  from  a  con- 
sideration of  what  has  been  written  upon  the  subject,  and  the  conclusions  he  has  arrived 
at  upon  it,  can  be  gathered  from  the  following  extraots  taken  therefrom: 


ENTOMOLOGICAL  SOCIETY. 


"  So  far  BH  one  ia  able  to  get  ftt  ihe  reftl  Itata  (i.  s.,  ap»t  from  th«  opiaions  of  ob- 
■ervera,)  one  ia  kble  to  conclude  that  the  moremeDta  oE  Anotin  Arehippui,  in  North 
AmeiicK,  are  very  limilar  to  those  of  Pyrameia  eardui,  (the  Thiatle  batterflj)  ia 
Sorope."  After  quoting  from  varioni  sonroei,  Mr.  Tntt  ftdds:  "  All  theae  irregnlBritiw 
of  habit  will  be  certain  to  atrike  one  who  bu  atndied  the  aabjeot,  u  being  readily  par- 
iJleled  during  a  aeries  ot  jeara  hy  the  immigrants  of  Colicu  idiua  and  Pyrammi  eardui, 
and  their  progeny  in  our  own  coantry."     That  is,  Britain. 

After  quoting  a  diversity  of  individnal  opinioDH  and  contentions,  he  continoei^ 
"  However  little  definite  information  there  is  about  the  spring  migration  of  A.  archipput, 
ft  great  number  of  observations  have  been  recorded  of  a  habit  that  is  certainly  unknown 
in  any  of  onr  most  observed  Palniarotic  migrating  species.  This  is  the  habit  of  awarming 
in  the  antnmn."  He  then  gives  a  large  number  of  instances  that  have  been  observed  by 
different  persons,  of  autumnal  swarms  piasaing  over  various  parts  of  the  continent ;  then 
ooatinnes,  "  One  other  observation  may  be  added,  that  of  Bowles,  who  states  that  he 
hfti  himself  seen  the  shores  of  Lake  OntEU'io,  near  Brighton,  strewn  with  hnndreda  of 
their  dead  bodies,  cast  np  by  the  waves,  and  which  no  donbt  had  formed  part  of  ft 
■warm,  which  from  weaknesa  or  some  other  cause  had  perished  while  flying  acron  the 
lake."     Then  Hr.  Tntt  aoms  np  his  conclaaiona  upon  the  eubject  thus  : 

"  From  these  and  similar  observations  it  has  been  concluded  that  the  swarming  of 
this  butterfly  in  autumn  is  analogous  with  that  of  birds  before  commencing  their  flight 


aonthward,  and  that,  after  swarming,  the  bntterQiea  return  to  the  snbtropicftl  landi 
whence  their  grandmothers  and  great  grandmothers  set  out  in  spring.  It  ia  admitted 
that  the  climate  is  such,  in  the  northern  territories  to  which  the  species  annuftlly  spreada, 
that  the  bniterfly  cannot  possibly  exist  in  the  winter,  and  fiiley,  who  first  proponnded 
the  return  theory,  himself  confesses  that  "  under  the  moat  favourable  conditions  a  large 
majority  peri^hea"  As  we  have  ssid,  Scudder  aocepta  the  theory  as  fact,  and  practically 
writes  aa  if  it  were  proved  beyond  question  of  dispute.  For  ourselvea,  although  we  know 
of  no  exact  analogy  among  butterflies  of  a  similar  swarming  habit,  yet,  in  every  other 
reepeot  the  similarity  between  the  habits  of  this  species  and  our  own  European  migrating 
species,  Pyrameit  eardui,  Calais  edusa,  etc.,  is  so  great,  both  as  to  the  continuous- 
brooded  habit,  and  also  as  to  Dr.  Thaxter's  observation  that  the  males  and  females  in 
the  autumnal  swarms  pair,  that  we  are  inclined  to  donbt  the  '  conclusion.  It  has  never 
yet  been  shown  that  the  journey  has  been  successfal.  The  swarms  are  sometimea  noted 
as  going  in  a  diSen-nt  direction  from  that  assumed  by  the  theory,  and  mnch  mora 
evidence  is  necessary  before  even  an  approximation  to  sucseBs  can  be  admitted.  For  our- 
selves, we  doubt  vhetfaer  the  return  journey  haa  ever  been  saccessfully  made,  and  we 
consider  that  there  is  altogether  insufficient  direct  evidunce  to  warrant  the  assartion  that 
the  autamnal  swarms  of  Anosia  Archippui  migrate  from  the  more  northern  parts  of  its 
summer  range  in  America,  to  the  aauth,  in  order  to  winter  there.  Some  of  the  quota- 
tiona  which  we  have  just  reviewed,  and  others  mentioned  by  Riley,  show  diatinatly  that 
he  swarmi  do  sometimes  fly  mora  or  len  from  north  to  south,  or  from  north-eaab  t^ 
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flonth-wfst;  bat  the  gener'il  opinion  that  one  U  compelled  to  form,  after  reading  most  of 
the  notes  relating  to  the  aatumnal  swarming  of  this  species  is,  that  the  large  congrega- 
tions of  butterflies  that  then  collect  will,  given  fine  calm  weather,  stay  long  (in  swarns) 
in  one  place,  and  the  evidence  is  altogether  insufficient  to  show  that  these  go  south-west 
rather  than  in  all  (or  any)  directions  apart  from  weather  conditions." 

When  one's  opinions  are  distinctly  challenged,  one  naturally  feels  a  desire  to  vindi- 
cate them  ;  and  as  there  is  much  in  these  quotations  that  is  in  direct  opposition  to  my 
belief  on  the  subject,  which  has  been  largely  formed  upon  actual  observation,  inilaenced 
no  doubt  by  what  I  have  read,  I  shall  review  them  somewhat  in  detail,  in  an  attempt  to 
make  it  clear  that  I,  and  many  others  on  this  continent,  have  not  wholly  misunderstood 
what  we  have  seen.  Mr.  Tutt  seems  to  be  needlessly  skeptical  on  some  points, ,  in 
view  of  what  he  informs  us  of  the  wonderful  performances  of  this  butterfly,  which  he 
appears  to  accept ;  and  I  doubt  not  that  a  little  personal  observation  would  convince  him 
of  it. 

I  know  nothing  of  the  habits  of  Pyrameis  cardui  in  Europe  except  what  I  have 
read  ;  but  in  this  country,  my  attention  was  soon  attracted  by  ics  periodicity  when  I  be- 
gan collecting.  I  have  seen  in  some  seasons,  cloverfields  just  alive  with  fine,  large,  rosy 
specimens  ;  whilst  in  others  I  have  watched  carefully  for  them  all  summer  and  not  seen 
one.  I  have  seen  its  larva  in  such  numbers  as  to  consume  all  the  thistles  in  one  field, 
and  cross  the  road  in  masses  to  another  for  fresh  food,  whilst  the  whole  neighbourhood 
became  alarmed  that  their  crops  were  to  be  destroyed  by  an  invasion  of  the  army  worm. 
I  came  to  the  conclusion  that  they  appeared  every  third  year  ;  and  sometimes  then  only 
in  very  moderate  numbers,  yet  I  never  observed  anything  in  any  of  its  peculiar  habits, 
to  in  any  way  correspond  with  those  of  Anoeia  Archippus.  It  is  rather  unsafe  to  draw, 
confidently,  conclusions  from  analogy  when  dealing  with  insects. 

In  the  quotations  made  by  Mr.  Tutt  from  the  few  recorded  observations  made  by 
different  individuals,  of  the  movements  of  Anosia  Archippus ;  their  gathering  together 
in  swarms  preparatory  to  their  migrating,  and  their  passing  over  the  country  in  flocks, 
have  got  somewhat  mixed,  some  of  them  referring  to  the  one,  and  some  to  the  other.  All 
admit  their  assembling  ;  the  purpose  of  their  assembling  has  to  be  inferred,  which  gives 
plenty  of  scope  for  the  play  of  the  imagination.  The  butterflies  take  weeks  in  collecting 
before  they  depart.  Having  chosen  their  rendezvous,  they  have  to  come  together  from  a 
considerable  extent  of  territory  around,  to  accumulate  the  multitudes  they  often  do,  and 
that  takes  time.  How  those  at  a  distance  get  to  know  of  the  spot  is  a  very  interesting 
and  puzzling  thought,  but  that  they  do  in  some  way  is  a  fact.  Now,  it  is  during  this 
gatheiing  process  that  the  coming  in  the  evenings  and  the  going  in  the  mornings  has 
mostly  been  observed,  and  is  usually  kept  up  for  a  length  of  time,  regardless  of  the 
weather.  No  one  observing  these  movements  could  help  wondering  and  enquiring  what 
the  object  of  such  conduct  could  mean ;  and  if  informed  about  their  migratory  habits, 
and  watching  them  to  the  end,  he  would  be  satisfied  that  it  was  in  some  way  intimately 
and  directly  associated  with  their  intention  to  leave,  and  was  preparatory  to  that  very 
purposa  We  cannot  tell  how  their  minds  act  in  connection  with  the  subject ;  we  can 
only  express  our  convictions  in  accordance  with  the  operations  of  our  own,  drawn  from 
observation.  As  the  time  approaches  for  their  departure,  whi^h  for  this  locality  is  about 
the  first  of  September,  the  great  majority  that  compose  the  swarm,  gets  into  that  singular 
dormant  and  listless  mood,  which  is  another  very  perplexing  state  of  mind  to  account  for, 
but  which  no  doubt  is  also  intimately  associated  with  their  future  intentions  ;  they  will 
remain  for  days  in  what  appears  to  be  a  state  of  semi-hybernation,  when  they  show  no 
great  desire  even  for  food.  I  have  only  once  had  the  pleasure  of  watching  one  of  these 
swarms  assembling,  but  from  all  accounts  it  was  quite  characteristic  of  their  doings  at 
such  a  time.  Some  of  my  published  observations  will  allow  of  expanding  and  comment- 
ing upon. 

The  woods  where  I  saw  the  ansembling  of  A,  Archip/rus  as  recorded  in  Can.  £nt 
Vol.  12,  p.  37,  was  that  in  which  the  asylum  buildings  at  Hamilton  now  stand.  My  visits 
to  it  were  made  every  other  day.  I  saw  the  butterflies  there  three  times,  which  would 
cover  five  days,  and  to  the  last  they  were  perceptibly  on  the  increase.  I  would  get  there 
about  half  past  one,  when  I  would  find  them  hanging  in  clusters,  quite  motionless  except 
when  disturbed.  That  they  should  be  there  at  that  time  of  day,  in  that  condition,  caused 
to  wonder  greatly.     Whether  they  had  been  out  in  the  morning  or  not  I  cannot  mj ; 
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but  when  I  woald  be  leaving  about  half  past  five,  individuaU  were  Btill  arriving,  and 
some  of  them  had  to  descend  quite  a  distance  to  the  tops  of  the  trees  aa  if  they  had 
traveled  from  afar,  and  not  at  all  like  ones  that  had  been  feeding  in  the  vicinity.  Dar- 
ing these  observations  the  weather  was  fine,  what  it  may  have  been  when  they  left  I  do 
not  know  as  I  did  not  see  them  go,  which  mast  have  occurred  within  three  days  after  my 
previous  visit.  The  swarm  that  I  saw  just  starting  out  on  its  journey,  Can.  Ent.  Vol. 
20,  p.  138,  was  in  a  locality  about  thirty  miles  east  of  Hamilton.  I  was  there  upon  a 
visit,  and  had  gone  out  to  a  field,  with  many  bushes  about  stumps  and  fence  corners,  to 
look  for  moths  and  beetles.  Whilst  ene^aged  in  my  search,  my  attention  was  diverted  by 
the  numbers  of  Archippus  that  were  Boating  around  me.  When  I  looked  up  I  at  once 
realized  what  was  going  on.  My  eye  traced  the  stream  to  a  wood  from  whence  it  was 
issuing,  which  was  on  the  far  side  of  the  field,  and  thither  I  made  my  way.  As  soon  aa 
I  entered  the  wood  I  was  struck  with  the  contrast  which  the  attitude  of  these  presented 
to  those  of  my  former  observation.  There,  quiescence  ;  here,  animation.  Everywhere  I 
looked  there  was  movement ;  but  not  of  the  wings.  The  whole  swarm  was  evidently 
controlled  by  one  impulse ;  and  in  presence  of  it  I  could  nob  resist  the  conviction  that  it 
was  associated  with  their  going.  Were  they  just  arousing  themselves  from  a  previouB 
state  of  lethargy]  The  seemingly  few  that  were  on  the  wing  and  making  for  the  open 
were  coming  from  the  far  side  of  the  wood,  which  was  out  of  my  sight,  as  well  as  of 
those  that  were  near  the  front,  and  were  closely  following  those  that  had  already  started. 
And  this  gives  us  a  clear  idea  of  how  these  long  drawn  out  flocks  that  are  so  often  seen 
psMsing  over  different  parts  of  the  countrj^  are  produced,  and  I  have  always  considered 
myself  as  particularly  fortunate  in  seeing  this  illustration  of  how  it  is  done.  Although 
those  high  in  the  air  were  keeping  to  a  comparatively  direct  course,  there  were  hundreds 
of  them  in  sight  that  were  swooping  and  swirling  around  the  bushes  in  the  field  ;  yet  they 
never  allowed  a  gap  to  form  in  the  procession.  The  weather  at  the  time  was  fine ;  no 
storms  in  view,  past,  present  or  prospective,  to  inflaence  their  movements. 

That  swarms  will  encounter  storms,  both  while  forming  and  upon  their  travels  is 
certain,  and  that  their  movements  will  be  to  some  extent  modified  by  them  is  also  certain. 
But  my  conviction  is,  that  they  will  invariably  choose  fine  weather  for  starting  on  their 
pilgrimage.  Here  ia  what  Mr.  J.  A.  Allen  has  to  say  of  their  movements  in  Iowa. 
Trans.  Chic.  Acad.  Sc,  i.  331.  "  This  extremely  abundant  butterfly  seems  to  prefer  the 
open  prairie,  but  is  driven  to  the  groves  by  the  winds  which  sweep  furiously  over  the 
prairies  in  the  summer  months,  and  especially  in  September ;  here  the  butterflies  are 
collected  in  such  vast  numbers  on  the  lee  sides  of  trees,  and  particularly  on  the  lower 
branches,  as  almost  to  hide  the  foliage,  and  give  to  the  treea  their  own  peculiar  colour. 
This  was  seen  not  in  one  grove  alone,  but  in  all  of  those  that  were  visited  about  the 
middle  of  September.  If  unmolested,  they  remained  qaietly  on  che  trees;  if  dis- 
turbed by  blows  upon  the  trunk  or  branches  of  the  tree  they  would  rise 
like  a  flock  of  birds,  but  immediately  settle  again,  either  on  a  contiguous  tree  or  upon 
higher  branches  of  the  same.  At  New  Jeflerson,  a  little  later  in  the  year,  when  the 
gales  had  abated,  they  were  seen  leaving  the  groves  in  vast  flocks,  and  scattering  through 
the  air  almost  beyond  reach  of  the  eye.''  There  we  have  a  picture  presented  of  collecting 
swarms.  But  I  suspect  that  Mr.  Allen  has  slightly  mistaken  the  purpose  of  their  col- 
lecting, which  was  not  so  much  to  obtain  shelter  from  the  furious  winds,  as  to  prepare  for 
their  fature  journey,  as  disclosed  by  their  leaving  later  on.  My  impression  is,  they  rather 
enjoy  a  stiif  breeze,  and  understand  well  how  to  manage  themselves  in  it.  Bat  what 
interests  us  most  in  this  connection,  is,  that  they  did  not  start  out  until  the  gales  had 
abated. 

That  these  autumnal  swarms  of  Anosia  Archippus  leave  the  northern  portion  of 
the  contineni  and  go  southerly,  is,  I  think,  the  firm  conviction  of  most,  if  not  of  every 
entomologist  in  North  America.  Which  is  not  surprising  when  we  know  that  they 
have  never  been  seen  going  in  any  other  direction  in  the  northern  portion  of  it.  That 
but  few  observations  have  been  recorded  by  competent  perpons,  compared  with  the  im- 
portance of  the  subject,  is  acknowledged  by  all.  That  there  are  so  few  interested  and 
competent  individuals  on  the  routes  these  swarms  travel,  to  make  observations,  compared 
with  the  extent  of  territory  over  which  they  have  to  pass,  is  confessed  and  lamented  by 
many  ;  yet  the  few  observations  that  have  been  made,  defective  as  they  are,  when  dates 
and  localities  are  tabulated,  exhibit  a  progressive  movement  in  that  direction,  which  sos- 
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tains  and  confirms  the  general  opinion  on  the  subject.     Take  these  which  are  referred  to 
bj  Mr.  Tntt : 

Sannders,  Port  Stanley,  September  1st. 

Scndder,  New  Hampshire,       do     2nd. 

Feabody,  Wisconsin,  do     first  week  in. 

Dr.  Hamilton,  New  Jersey,     do        do        do 

Mnndt,  Illinois,  do     7th. 

Anonymous,  Ohio  and  Indiana,  September  19th  and  20bh. 

Dr.  Ellzey,  Maryland,  do       23rd  and  25th. 

Dr.  Neal,  Texas,  October  4th  and  6th. 

Dr.  Thaxter,  Florida,  being  without  date,  may  be  placed  anywhere  between  Ist 
November  and  last  of  February ;  whilst  he  is  reported  in  another  place  as  having  said, 
**  that  he  had  found  Archippus  wintering  along  the  Gulf  of  Mexico  in  immense  numbers." 
Which  taken  in  connection  with  the  fact  that  there  is  not  enough  of  their  foodplant 
there,  to  produce  a  tithe  ot  them,  is  strong  presumptive  evidence  that  those  there  seen 
had  come  from  the  north,  where  we  know  they  are  bred  In  countless  numbers.  That 
many  of  the  travellers  will  perish  by  the  way  is  what  ii  to  be  exf>ected,  but  that  the  bulk 
of  one  of  these  swarms  conld  not  complete  the  journey  from  their  northern  limit  tti  the 
Atlantic  coast,  is  not  to  be  thought  of  in  connection  with  a  butterfly  that  has  succeeded 
in  reaching  a  land  2000  miles  across  the  ocean  from  the  American  continent. 

In  reference  to  Mr.  Bowles's  observation.  Can.  Ent  vol.  1 2,  p.  1 34,  which  was  a  valu- 
able addition  to  our  information  of  its  habits  i^  that  time,  but  proves  nothing,  except 
that  the  butteifly  is  a  wanderer  and  liable  to  be  overtaken  by  a  storm  and  perish,  whilst 
in  the  act  of  crossing  our  great  lakes ;  I  have  seen  specimens  of  it  that  were  thrown  up 
with  the  drift  on  the  north  shore  of  Lake  Erie.  I  have  seen  the  west  shore  of  Long 
Point  strewed  for  miles  with  their  wrecks  after  a  storm.  And  I  have  picked  up  some  of 
them,  apparently  dead,  placed  them  in  the  sunshine  and  seen  them  revive  and  fly  away. 
These  were  bright  fresh  specimens  of  th%t  season's  production.  Bat  that  any  of  them  had 
fallen  into  the  lake  from  exhaustion  by  long  continued  flight,  I  would  say  for  that  butter- 
fly ;  never  !  Its  mode  of  flight  is  so  easy  and  graceful,  that  it  looks  as  if  it  could  remain 
on  the  wing  indefinitely  without  tiling  ;  it  indicates  amusement  rather  than  labour.  It 
never  appears  to  be  in  a  hurry  ;  unless  it  has  got  a  fright,  and  then,  racehorse  speed  is 
slightly  suggestive.  Darins;  oviposition,  the  female  gives  one  the  impression  of  her  being 
intent  on  business ;  and  moving  from  place  to  plflice  with  great  speed  ;  but  her  progress 
is  made  in  long  sweeping  curves,  with  scarcely  a  flutter  of  the  winga,  which  does  not  sug- 
gest exertion.  It  has  a  dexterous  way  of  using  a  strong  breeze  to  help  it  along.  I  have 
seen  one  go  up  the  side  of  a  two-Btorey  bouse  and  over  the  roof  without  a  flap  of  its 
wings.  AH  it  required  to  do,  was  to  set  itself  at  the  proper  emgle  and  the  wind  did  the 
rest.  Even  when  they  have  started  out  upon  their  long  journey  southward,  those  near 
the  ground  do  not  reserve  their  strength  by  refraining  from  amusement.  With  many  a 
sweep  and  swirl  they  are  up  and  down,  here  and  there  and  all  around,  yet  never  allowing 
themselves  to  fall  behind  the  steadily  advancing  stream.  Mr.  Alexander  of  Her 
Majesty's  Customs  Department,  Hamilton,  informed  me  that  on  one  occasion  he  was 
crossing  Lake  Erie  from  the  American  (ide,  and  that  they  sailed  for  hours  throuffh  a 
flock  of  Archippus  going  in  the  opposite  direction  ;  and  when  the  steamer  reached  Port 
Dover  the  butterflies  were  still  going  out  over  the  lake.  And  from  his  description  of 
their  behaviour  on  the  water,  it  corresponded  exactly  with  what  I  have  so  often  seen 
upon  land  ;  some  high  in  the  air,  others  skimming  over  the  surface  of  the  lake,  or  dott- 
ing  the  space  between,  whilst  many  found  tiine  to  come  on  board,  and  investigate  the 
mysteries  of  the  deck. 

As  to  its  "  continuous-brooded  habit,"  I  have  never  seen  the  slightest  indication  of 
such  a  thing  in  Ontario.  From  the  time  that  freshly  emerged  specimens  appear  in  July,  to 
the  time  they  depart  in  autumn,  they  never  show  the  least  regard  for  each  other  sexually. 
So  marked  is  this  feature  of  their  conduct  daring  that  time,  that  it  was  asserted  by  some, 
that  those  great  gatherings  of  them  were  composed  entirely  of  one  sex,  but  this  was  soon 
proved  to  be  not  the  case :  yet  it  brings  to  view  how  much  that  peculiarity  attracted 
attention.  Dr.  Scudder  claims  '*that  no  Anosia  Archippus  born  northward  ever  lays 
eggs  the  same  season ; "  and  I  am  quite  prepared  to  believe  it.  On  one  occasion  I 
obtained  a  chrysalis  of  that  butterfly  in  the  latter  part  of  October,  which  matured  by  the 
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6th  of  November.  Was  this  an  attempt  at  prodacing  a  second  brood  ?  Reasoning  from 
analogy  one  would  unhesitatingly  say,  yes.  fiat  from  all  my  observations  of  that  butter- 
fly, I  as  unhesitatingly  eay,  no  It  was  but  a  retarded  specimen  from  a  more  southerly 
bom  parent ;  and  would  probably  not  have  matured  in  nature  at  ail.  It  is  no  unusual 
thing  to  find  dead  chryaalida  after  frost  that  give  no  indication  of  being  parasitised. 
Although  Dr.  Thaxter  saw  some  of  them  in  Florida  making  an  attempt  at  producing  a 
brood  there,  yet  the  fact  that  they  were  still  in  swarms,  clearly  indicated  that  their  time 
for  breeding  had  not  yet  come,  or  they  would  hsve  been  dispersed.  Now  then,  seeing  that 
fresh  hatched  sppcimens  b^gin  to  appear  here  about  the  middle  of  July,  and  continue  on 
the  wing  in  increasing  numbers  to  the  beginning  of  September,  when  a  great  proportion 
of  them  takes  their  depart  are ;  and  that  portions  of  these  same  swarms  may  reach  the 
latitude  of  Maryland  about  the  end  of  September,  Texas  and  Florida  in  October  and 
November,  that  they  winter  along  the  Galf  of  Mexico,  or  even  further  south,  and  that 
it  will  be  the  end  of  February  or  the  beginning  of  March  before  their  regular  time  of 
breeding  begins,  and  that  we  have  not  the  slightest  reason  to  believe  that  they  hybernate 
at  all,  anywhere,  as  Antiopa  and  the  Oraptas  do  ;  there  seems  to  be  a  reasonable  excase 
for  the  belief  that  Anosia  Archippus  is  a  long  lived  butterfly,  and  that  continuous-lived 
would  be  quite  as  appropriate  for  it,  as  continuous-brooded. 

That  any  Anoaia  Archippua  leaving  Ontario  in  the  autumn,  will  return  to  it  in  the 
spring  to  propagate  its  species,  is  a  matter  upon  which  we  have  no  information  whatever ; 
and  seems  quite  improbable.  But  that  the  first  ones  that  appear  here  do  come  from  the 
south  of  us,  admits  of  no  qaestion.  Yet  the  terms  '*  north  and  south,"  are  otten  used  in 
such  a  loose  and  ill  defined  manner,  as  likely  to  cause  confusion.  Hence  Mr.  Tutt  has 
tripped  over  my  **  doubtful  logic,"  when  speaking  of  their  going  south  in  the  autumn,  and 
returning  in  the  spring  ;  when  it  was  the  "  species  "  that  I  meant,  and  not  the  individuals ; 
which  I  ought  to  have  nrade  more  clear. 

There  are  but  two  statements  that  I  can  find,  that  provide  any  basis  upon  which  to 
form  a  calculation  as  to  the  distance  from  which  our  first  arrivals  may  have  come. 
Edwards  speaks  from  West  Virginia,  Riley,  from  Missouri.  West  Virginia  is  a  long 
way  south  of  Ontario ;  so  we  are  not  warranted  in  ooncludinfl;  that  the  behaviour  of  Anosia 
ArchipptLS  there  will  be  identical  with  what  it  is  here.  Edwards  in  his  life  history  of 
Danaia  Archippua  (Peyche,  Vol.  ii,  Dec.  1878,  p.  169,)  says:  "In  this  part  of  West 
Virginia,  D.  Archippua  is,  I  have  reason  to  believe,  four-brooded,  and  the  batter  flies  of  the 
last  brood,  and  these  alone,  hibernate.  The  survivors  appear  very  early  in  the  next 
spring,  and  are  always  faded  and  more  or  less  broken.''  And  through  that  whole  history, 
he  makes  his  estimates  upon  the  principle  that  it  is  a  hibernating  butterfly.  Now  the 
fact  that  Dr.  Thaxter  found  it  wintering  along  the  Gulf  of  Mexico,  utterly  precludes  the 
idea  of  its  hibernating  in  any  true  sense  of  the  word.  So  Mr.  Edwards's  <<  survivors" 
came  from  a  good  way  south  of  .We  it  Virginia.  Riley  also  speaks  of  it  in  the  same  way  ; 
which  was  quite  excusable  at  that  time,  as  facis  to  the  contrary  had  not  been  disclosed, 
and  they  reasoned  from  analogy,  and  so  the  habit  has  been  kept  ever  since  ;  but  we  must 
now  view  it  another  light.  Edwards's  spring  dates  are,  butterflies  appear  the  last  of 
March.  Eggs  laid  the  second  of  May,  butterflies  from  these,  thirtieth  of  May.  Riley, 
3rd  annual  Missouri  report,  p.  144,  says:  "They  commence  depositing  eggs  in  the  latitude 
of  St.  Louis  during  the  fore  part  of  May  .  .  .  Butterflies  from  these  eggs  begin  to 
appear  about  the  middle  of  June."  These  are  the  only  observations  made  in  the  south, 
giving  dates,  that  I  find  to  estimate  time  and  distance  by.  Now  Anoaia  Archippua  makes 
its  appearance  in  Ontario  about  the  first  of  June  and  before,  according  to  zhe  season. 
Are  our  first  arrivals  specimens  that  were  born  in  either  of  those  localities,  or  there- about  1 
Certainly  not  from  the  Missouri  broods.  But  West  Virginia  is  the  moat  likely  direction 
from  which  our  first  visitors  would  come;  and  here  again  we  see,  that  there  is  noti  sufficient 
time  for  the  first  Virginia  bred  specimens  to  make  the  jiuraey  to  Ontario.  Then  whence 
do  they  come  f  Our  only  answer  must  be ;  from  some  broods  born  much  further  south 
than  West  Virginia. 

As  to  **  swarms  going  in  the  opposite  direction,"  we  have  no  spring  swarms  in  the 
north.  And  those  observed  and  recorded  in  the  south,  do  not  seem  to  seriously  conflict 
with  observations  made  in  the  north.  The  **  bevy  "  that  was  seen  in  Texas  the  last  day 
of  March,  containing  thirty  individualp,  would  not  be  considered  in  the  north  of  sufficient 
importance  to  notice  which  way  they  were  going.     The  report  received  by  Riley  froi 
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Mr.  Wells  of  Kansas,  of  a  swarm  whioh  he  saw  in  the  middle  cf  April,  *'  that  oame 
rapidly  with  a  strong  wind  from  the  north-west,"  seems  to  be  of  somewhat  anoertain 
interpretation.  But  there  is  one  thing  I  feel  qaite  certain  of, let  Anosia  Archippus, where ver^ 
or  in  which  ever  direction  it  might  be  going,  get  caught  in  a  gale  it  would  head  agaiast  it. 
I  have  seen  individuals  of  then  out  in  a  gale  thac  I  could  hardly  hold  against ;  low 
down,  slowly  but  steadily  making  their  way  in  the  opposite  direction,  and  that  with  little 
apparent  flutter  of  the  wings  but  with  them  clos  ly  reefed,  until  tired  of  the  monotony  of 
the  procedure,  or  not  wishing  to  go  any  further  in  that  direction,  they  would  suddenly 
shoot  up  and  get  hurled  fifty  or  more  feet  in  the  direction  they  had  come,  then  turn  and 
go  through  the  same  performance  over  again.     They  may  do  the  same  in  flocks,  who  can 

tein 

If  I  were  undertaking  to  draw  up  a  programme  of  the  proceedings  of  this  butterfly 
from  my  abundant  lack  of  information  ;  and  ti  liu^  in  whU  I  don't  kujw   with   what   I 
think  U  most  likely,  it  would  be  something  like  this  :  Anosia  Archippus  is   a   southern 
butterfly,  which  has  inherited  a  powerful  migratory  instinct,  and  is  endowed  with  a  cap- 
acity to  indulge  ic  to  the  uttnost  limit  of  its   inclination.     The  northern  portion   of  the 
Amnrican  Continent,  is  where  it  finds  the  conditions  misb  favourable  for  the  multiplying 
of  its  species  to  an  unlimited  extent.     But  it  cannot  endure  frost,  therefore  goes  souther- 
ly in  autumn,  and  with  that  purpose  in  view   gathers   into  immense  swarms   before  it 
starts  out.     It  makes  the  journey  in  easy  stages,  spending  months   on  the   way.     As  it 
dof-s  not  hibernate,  it  keeps  on  the  move  south-west  until  its  breeding  season  cones  round, 
when  these,   or   more  southerly  bred  specimens,  start  the  northerly  movemf^nt.     Refer- 
er  ce  has  been  made  to  the  habit  of  birds  ;  an  excellent  comparison  for  my  purpose.     We 
know  than  they  leave  their  southern  residence  for  the  north  at  a  suitable  period  of   the 
year,  and  by  the  time  the  species  has  reached  its  northern  limit,  the  whole  continent  is 
uniformly  stocked.     No  part  missed,  no  part  burdened  with  an  over  supply,   and    we 
know  that  the  southern  ones  will  be  breeding  before  the  northern  ones  have  commenced 
building.     Apply  the  same  principle  to  our  butterfly  ;  only  she  has  no  building  to  do,  and 
no  care  to  take  of  her  young,  so  she  is  not  rf  quired  to  settle  down  in  one  locality,    but 
may  pliice  one  egg  here  and  another  th(-re  as  she  firids  it  conveniHut  and  p<»8s  on.     Now 
I  will  accept  and  be  guided  by  Mr.  Edwards's  observations  in   West  Virginia  as  to  her 
conduct  thHr«4,  but  not  his  conclusions.     He   says,  (Psyche  as  previously   qiiot-*d,)  "  The 
survivors  (from  hibernation)  appear  very  early  in  the  next  spring,  and  are  always   faded 
and  more  or  less  broken  (Prom  much  exposure  and  lon^  travel  as  I  believe  )     They  may 
be  seen  *  *  *  the  last  of  March  ;  *  *  the   females  deprisit  their  eggs  the  last  of-  April 
and  « arly  in  May  on  the  leaves  of  difierent  species  of  A^clepias,  beginning  as   soon  as 
the  pUnt**  are  whU  out  of  the  ground,  and  thereafter,  without  doubt,  soon  die,  after   the 
mwnner  of  their  kind  "     In  that  we  learn,  that  our  southern  bom  butteifly  was  not  in  a 
coi  di'ion  wh*'n  she  reached  Wts*^  Virginia  to  ovip  >sit.     That  it  took  a  month  to  mature 
her  egi^s.     How  many  of  those  who  started  out  with  her,   spent  that   month  in    going 
further  north,  and  so  have  reached  Ontario  aoout  their  usual  time)     A   few  butterflies 
will  stock  a  locality  with  a  species,  if  eggs  are  all  liid  together  at  one  time  ;  whioh  1  think 
is  nor^  thn  ca^e  with  this  one,  hence  the  absence  of  w«l  Id  fined  broods.  And  Mr.  Edwards 
proved  that  they  do  not  '*soon  die"  after  finishing  egg  laying  by  capturing  one  on  the  2nd 
of  June,  with  her  ovari^s  quit*^  empty.     So  here  we  have  still  an  interesting  quf  stion   to 
settle,  h  iw  long  do  they  live  before  finishing,   when  they  survive  for  somef^imn  after  f 
Again  Mr.  Edwards  say 4,  "  evtiry  female  from  which  I  have  obtained  eggs  in  co'-finement, 
la'^er  than  M>iy,  and  all  those  wriich  I  have  noti<jed  as  they  were   ovipositing   in   natural 
statf*,  have  been  fresh  colored,  and  evid-^ntly  not  long  from  chrysalis;  ([   have  witnessed 
similar  ph»  nomena  in  Ontario  during  the  fir-it  part  of  July.)     So  I  have  no  id-^a  that  this 
species  diflers  in  this  respect  from  other  butterflies.     One  brood  of  D  Archippus  succeeds 
another  xh*-  season  through,  the  f  males  of  each  brood  depositing  their   egg4    within   two 
or  three  weeks  after  emerging  from  chrysalis,  and  soon  after  dying  ;  and  the  Inst  brood  of 
the  year  hibprnates,  the  females  not;  to    be  impregnared   till   the  next  spring  "      Which 
would  be  all  correct,  if  we  were  dealing  with  •*  8{>f'ciH4  th«t  goes  the  round  of  its  lift-'s  his- 
tory in  one  locality,  hibernating  therein  winter,  and  pro.lucing  its  kind  in  sammer,  year 
aftt-r  yea*-  as  t-o  many  do.      But  analogy    failn  us  here;  for  we  hive  to  do  with  a   species 
that  rfq  liruH  the  continent  for  a  home,  ranging  fro  ii  a  d  'fined  northern  limit  on  the  oae 
hand,  to  an  undefined   southern  extension  on  the  other ,  with  no  apparent  attaohmant  to- 
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a  locality  but  what  saits  its  present  needs ;  seemingly  conscious  of  its  being  but  a  tranpient 
resident  anywhere  ;  chased  from  the  north  by  the  approach  of  winter,  it  is  oompRllnd  by 
a  necessity  of  its  nature  to  return  to  it  in  the  spring.  Leaving  the  north  in  united  malii- 
tudes  in  the  autumn,  it  returns  to  it  by  independent  units  in  the  spring  ;  aad  bf^lieving 
that  thire  are  several  broods  of  it  in  the  south,  and  that  each  of  them  is  controlled  by 
the  panie  strong  desire  to  travel,  which  at  that  season  mean*!  northward  ;  and  that  these 
will  follow  the  same  route  as  did  the  previous  ones,  depositing  eg^^s  where  some  had  been 
laid  before;  I  get  an  explaration  for  the  comparative  frebhness  of  the  butteifles  that 
are  late  in  arriving  at  the  north,  and  in  the  great  disparity  in  the  size  of  caterpillars 
found  on  the  milk- weeds  during  the  season.  But  where  to  draw  the  line  between  north 
and  south  fur  them,  I  will  not  undertake. 


PARASITES  IN  THE  EGG3  OF  CHRYSOPA. 
Bt  J.  Alston  Moffat,  London. 

* 

On  the  19th  of  June,  1900,  whilst  strolling  in  Victoria  Park,  London,  my  atten- 
tion was  arr  -sted  by  an  unusual  locking  o^j^c!;  on  the  underaid*)  of  a  linden  lf*af,  attached 
to  a  pri  j  cting  branch  a  little  above  the  level  of  my  eyes.    I  plucked  the  leaf  to  closely 

examine  it,  but  could  not  decide  as  to  whether  it  was  an     , ^  « q,^. 

animal  or  vegetable   production.     Afterwards  remem-  ""^^      ^^-^'^C^^^^      il- fi/i/ 

bering  that  I  had  seen  an  illustration  somewhat  re-  jf^^»^Jt^Sf^0'  ^M 

semblmg  it,  I  turned  it  up,  and  found  that  singular  — "^^i^?^^-^_:^; 

objct  to  be  an  erg  cluster  of  the  delicate  lace-winged  Fig.  g. 

fly  of  the  fl^enus  Chryaopa, 

The  Rev.  J.  G  Wood,  in  Insects  at  Home,  pafife  281,  thus  discoursed  upon  the  eggs 
of  this  ini»ect :  ''They  a^e  gf>nerally  deposited  upon  baves,  but,  instead  of  being  laid 
direct) «  nn  the  leaf,  every  egg  is  fixed  to  the  erd  of  a  slender  footstalk  about  half  an  inch 
in  length.  This  footstalk  is  formed  from  a  viscous  matter  secreted  by  the  female,  and  is 
deliC'iteU  white  and  translucent.  Mr  A.  G.  Butler,  of  the  British  Museum,  told  me 
that  he  has  k^pc  lace  winged- fliAS,  and  often  seen  thf  m  Iny  their  eggs.  The  end  of  the 
abdiimen  ir  fin»t  pressed  akainst  the  leaf,  and  a  tiny  drop  of  the  viscous  matter  def  osited. 
The  -bdomen  is  then  raised  quickly  so  as  to  draw  out  a  thread,  which  becomes  stiff  and 
hard  almost  as  soon  as  it  comes  into  contact  with  the  air.  Than  the  insect  pauses  a  lirtle, 
ard  rap  dly  places  an  egg  on  the  end  of  the  thread,  fixing  it  there  with  anoth  t  drop  of 
the  8fcreti<n.  The  efifgs  are  always  laid  in  groups.  .  .  .  They  bf'ar  a  curious  resem- 
blance to  the  capsules  of  certain  mosses,  and  indeed  have  been  described  ard  figured  in 
looks  as  specimens  of  British  moss".  Which  is  not  very  surprising,  as  they  instantly 
suggfs  ed  a  moss  in  fruit,  but  much  more  slender  than  any  moss  that  I  had  setn. 

There  were  thirty -f>>ur  egts  in  the  cluster,  and  a  single  one  placed  on  the  upper  side 
of  the  leaf.  The  eggs  were  about  the  thirtieth  of  an  inch  in  length,  and  about  as  long 
again  as  tb*-y  were  wide.  The  stalks  would  bend  to  every  breath,  likn  a  field  of  heavy 
laden  grain  before  a  bref  ze ;  giving  the  impr*  saion  that  they  were  top-heavy.  I  placed 
the  leaf  in  a  1  ox  and  awaited  developments.  In  a  day  or  so  the  eggs  chang«  d  colour,  be- 
coniing  da  ker,  and  1  fancied  larger.  One  morning  on  taking  my  accustomed  view,  some 
of  the  egt(H  had  bt^come  while,  and  upon  applying  a  lens  I  found  they  were  empty,  nothing 
but  an  extremely  thin  shell  left  wirh  a  hole  in  the  top,  out  of  which  an  insect  had  come. 
I  tht  n  mnde  diligent  search  to  find  them,  ^hen  I  at  last  diHCOvered  three  tiny  creatures 
in  a  ciepres>>ion  of  the  leaf  near  the  mid  rib,  as  if  they  had  therein  sought  safety  and  shelter. 
They  «er»  a^K)ut  three  times  as  long  ss  th^y  were  wide,  and  each  armed  with  a  pair  of 
tr  men  ouRJiws  which  appeared  to  form  quite  one  half  their  entire  length  ;  reminding 
me  of  the  ant  lion,  to  whom  it  is  said  to  be  related.  That  wan  my  onlv  view  ot  them, 
for  the  next  time  1  looked  they  hi&d  all  disappeared.  H-iving  no  Aphides  to  feed  upon, 
r«bA'>)y  the  stronger  dev  u  ed  the  weaker  and  then  escaped  from  the  box.  Six  of 
e  eg:z8  had  matured  and  given  for^h  their  contents,  ^hiUt  in  the  me>in'ime  the  others 
had  ahsumed  a  Uaden  hue.  On  the  28  h  of  the  mouih  I  was  looking  at  them  to  see  if 
dUfTe  were  symptoms  of  change,  and  wondering  what  might  be  the  cause  of  their  present 
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appearance,  I  observed  a  dark  speok  moiriDg  rapidly  on  the  white  pap^r  with  which  the 
box  was  lined,  and  on  examing  with  a  lens  1  discovered  it  was  a  fly.  It  was  honey-yellow 
in  colour ;  its  head  was  wide  and  squarish,  with  thorax  of  similar  width,  and  abdomen 
taperin<y  suddenly  to  a  point.  Its  eyes  were  situated  on  the  outer  corners  of  its  head, 
like  those  of  a  Cicada^  dark  colored  and  prominent.  Its  wings  lay  flat  on  its  back,  and 
projected  half  their  length  beyond  the  abdomen.  It  was  very  active,  running  rapidly  and 
disapf)earing  by  flight  every  now  and  again,  to  reappear  in  another  part  of  the  box.  I 
now  turned  my  attention  to  the  discolored  ega^s,  and  found  several  of  them  had  holes  in 
their  side?  out  of  which  Ichneumons  had  escaped  ;  and  probably  that  fly  was  one  of  them. 
Upon  making  a  closer  examination  all  the  discolored  egga  had  on  their  surface,  what  were 
in  all  probability  lohnenmon  eggs,  and  upon  one  of  them  I  counted  six.  Cleancat  round 
holes  out  of  which  Ichneumons  had  escaped  were  found,  variously  located  ou  some  of  the 
Ohrysopa  eggs,  but  in  no  instance  had  there  more  than  one  parasite  matured  in  any  one 
egg,  and  the  great  majority  of  them  had  not  given  forth  any.  There  was  abundant  evi- 
dence to  prove  it  a  clear  case  of  overdone  parasitism,  and  that  the  most  of  the  parasites 
had  failed  to  mature  from  Uck  of  sustenance.  Many  of  the  Chrysopa  eggs  exhibited  sev- 
eral^ circular  markings  on  their  shells,  as  if  they  had  been  made  on  the  inside  preparatory 
for  the  escape  of  the  fly,  which  bad  died  before  accomplishing  it ;  whilst  o;hers  shrunk 
and  cracked  upon  drying. 

A  manifestation  of  this  sort  seems  like  a  great  waste  of  energy  in  nature,  and  a  lack 
of  intelligence  on  the  part  of  the  creature  committing  it,  which  is  hardly  in  accord  with 
the  theories  promulgated  by  some  writers  about  the  forethought  exercised  by  forms  of 
life,  for  the  progress  and  improvement  of  their  kind.  In  this  instance  we  see  merely  a 
female  ichneumon,  constrained  by  the  controlling  impulse  of  her  nature  to  deposit  her  eggs. 
Having  found  a  cluster  that  answered  her  purpose,  she  fulfilled  her  mission  regardless  of 
consequences  :  and  whilst  she  overlooked  some  of  the  eggs,  she  deposited  far  too  many 
upon  others,  which  came  very  near  exterminating  a  whole  brood  of  this  useful  insect ; 
whilst  at  the  same  time  she  nearly  extinguished  the  life  of  her  own  offspring.  Therein 
giving  us  a  fine  illastration  of  how  the  works  of  nature  are  carried  on  under  an  established 
government  by  law  ;  when  each  individual  is  strictly  following  the  controlling  impulses 
of  its  own  nature,  and  yet  la  not  prevented  from  tiking  a  departure  from  routine  in  case 
of  an  emei;gency. 


THE  DRAGON-FLIES  OF  THE  PROVINCE  OF  QUEBEC. 

By  Rev.  T.  W.  Ftles,  D.O  L.,  F.L.S. 

Among  the  most  beautiful  of  the  insect  tribes  are  the  dragon-flies.  The  imposing 
size  of  many  of  the  ppecies,  the  brilliant  colouring  of  their  eyes  and  bodies,  their  wide- 
spreading,  closffly  reticulated  wings,  the  rapidity  of  their  flight,  the  dash  and  dan  of  their 
approach,  the  rustle  of  their  wings  as  they  sweep  around,  fill  the  intruder  upon  their 
haunts  with  admiration. 

This  admiration  is  increased  when  an  opportunity  is  aff  )rded  for  a  close  examination 
of  one  of  these  remarkable  objects.  The  head  of  the  insect  seems  to  be  made  up  mainly 
of  eyes  and  mouth.  The  innumerable  facets  of  the  protruding,  compound  eyes  glow  with 
prismatic  hues.  In  j^schnidse  and  Libellulidae  these  eyes  are  contiguous,  and  there  is  but 
a  very  small  space  between  them  and  the  mouth  organs ;  but  in  this  small  space  there  are 
three  ocelli  or  single  eyes.  The  dragon  fly  can  see  above  and  below,  bahind  and  before. 
It  detects  every  motion  of  its  enemy  or  its  prey,  and  its  powers  of  flight  enable  it  to  escape 
from  an  assailant  and  overtake  a  fagi'ive. 

The  mouth  of  the  dragonfly  is  furnished  with  two  large  flit  lip9,  which  work  up  and 
down,  and  enclose  the  mandibles  and  maxilljii  like  a  visor.  When  the  creature  is  feeding 
this  motion  of  the  li|>s  would  lead  one  to  think  that  the  j  aws  move  vertically,  instead  of 
horizontally,  as  is  really  the  case. 

Besides  its  powers  of  sight  and  its  formidable  tnouth-organs,  the  dragon-fly  has  an 
advantage  which  many  other  insects  have  not — its  head  moves  freely  on  its  neck.  It  can 
turn  its  he  aid  half  way  round.  Woe  to  the  unhappy  insect  that  comes  in  the  way  of  set 
formidable  a  spoiler  ! 

The  thorax  of  the  dragon-fly  is  capacious  and  somewhal  barrel -shaped.     It  contains 
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iDgB  ftnd  the  six  l^^i 

The  ab']Dme&  extendi  far  behind,  to  atekdy  the  inaecb,  and  to  tid  ia  steering  its 
flight ;  bat  in  the  LibellnlidEe  it  is  aomewhat  flattened  nad  enda  with  >  point.  In  Cordu- 
Kgagter  the  cjlindrical  ftbdomeo  ends  with  a  knob  or  swellinf;,  hence  the  name,  a  club,  a 
paunch.     In  Gomphut  the  abdomen  ia  apatnlate  at  the  end.  • 

Jnly  and  Augnat  are  the  months  in  which  thi  dragon-flies  abound.  Thee  every 
pool,  everj  straam,  is  freqaented  b^  them.  Sometimes  the  observer  may  see  them  in  the 
act  of  depositing  their  eggs.  Xhej  aliffht  upon  the  flags,  arrowheads  and  other  aqnatio 
plants,  and  taking  suitable  positions  dip  theii  abdomens  into  the  water,  and  deposit  their 
(ggs  in  maFses  upon  the  slalks  and  leaves  beneath  the  surface. 

The  embryos,  in  diffurent  stages  of  their  growth,  have  been  obserred  and  ligared, 
and  the  larvfe  of  varions  kinds  are  known.  To  the  posaesaor  of  an  aqnarinm  the  stadj  o( 
the  habita  of  the  dragon-Uf,  in  its  early  stages,  would  afford  great  pleasure. 

A  dragon-fly  larva  is  a  wonderfnl  thing.     At  first  sight  the  nninstracted  obserrer 

does  not  see  much  to  admire  in  it,  but  closer  examination  reveals  (eatorea  of  exceeding 

intereaC.     One  of  these  is  the  extraordinary  under  lip  of  the  creature,  which  takes  the 

form  ot  a  jointed  arm,  fnmished  at  the 

extremity  with  nippers  for  lecnring  its 

prey.     When  not  in  nae  this  inatm- 

ment  is  neatly  folded  nndrr  the  throat 

of  the  larva — it  ia  called  "  the  mask  " 

(Fig  9).     Then  too,   the  peculiar  tx- 

rangementa  by  which  the  insect  obtain* 

oxygen,    its    vital    breath,    fiom    the 

^,  water,  are  worthy  of  notice.     It  has 

no   head   gills,    as    the   flah    has ;   no 

branchcie  like  the  larva  of  the  Horned 

Corydalis  ;  no  breathing  tnbe  like  that 

of  the  rat-tailed  maggot  t,f  Eriatalis. 

The  reapiratory  organs  lie  within  the 

abdomen,  and  the  water  is  admitted  to 

them  through  an  orifice  furnished  with 

five  anguiated  plates,  which  open  or 

close  as  need  n  quires.    Ordinarily  the 

process  of  the  atrernBte  admission  and 

expulsion   of  the  water  goes  on  with 

easy  regularity  ;  but  when  the  creatnre 

is  alarmrd  or  atimalated  by  the  sight 

of  its  prey,  the  water  within  its  body 

Tig.  9.— The  left  fif^re  T^pnimta  the  l*rva  with  its  pro-    is  expelled  with  sudden  force,  and   the 

tnidfd  jipin  the  Ktof  ««izinff  ita  prey ;  the  risht  ihowi    y„_  current,  impinging  upon  the  inert 

tbepeifejtuueotemeiKiUB  from  lU  pupal  CMS.  /  '     .  ^^     *,  ".T      .         .   . 

volume  around,  sends  the  insect  for- 
ward with  a  rush,  as  the  rocket  is  sent  throof^h  the  air  by  the  pressure  of  the  gases 
suddenly  generated  by  the  combuation  of  the  materials  with  which  the  caae  ia  filled. 

The  metamorphosea  of  the  dragon-fly  are  incomplete.  kX  the  popil  change  the  insect 
does  not  became  quiescent,  nor  does  it  cease  to  feed — it  retains  its  active  habits  and  vora- 
cious appetite.  When  the  lime  comes  for  it  to  assume  the  imags  state,  it  climba  aome 
plant  or  other  object  till  it  ia  clear  above  tbe  surface,  and  then  its  ekin  bursts  along  the 
thor«x  and  the  perftct  insect  crawls  out  ot  the  opening  and  leaves  its  old  habit,  attached 
by  the  slaws,  as  a  memorial  of  its  farmer  state.     (See  Fig.  9.) 

Having  thus  introducfd  tbe  Odonata,  and  given  some  glimpses  of  their  habits,  we 
will  now  notice  their  clasuiQcation. 

They  are  divided  into  four  families  :  Aurionid£,  Gomphid^,  JEicmiW£,  and  Libel- 
USLtDK.     Tb<ae  are  easily  distinguishrd  each  from  the  others. 

The  Agrionidic  have  the  ejes  wide  apitt  and  placed  apparently  on  pedicels. 
The  Gamphid»  have  lari;e  eyes,  near  together,  but  not  toaehing  taeh  other. 
The  ^ichnidie  and  Libellulidw  have  ejes  that  are  contignaus.     In  the  former  tha 
labial  palpi  have  thrtt  joinlt ;  in  the  latter  the  joints  of  the  labial  palpi  numb  ti 
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The  following  ia  a  list  of  the  Dragon- fliee  accredited  to  the  Province  of  Qaebec  : 
Aqrionides.  ^achna,  Fab. 

Oalopter>  x,  Leach.  Carutricta,  Say. 

SpUndens.  Selys.  FifkMo,  Say. 

VirtjiJiica,  Drary.  Vertiealia,  Uagen 

Miiculata^  Beany.  Heraa^  Fabr. 

LesteR,  Leach.  Janata,  Say. 

Unguiculata,  Hagen.  Septentrionalis,  Ramb. 

Agrion,   Fab.  Librllulidks. 

//afjeni,  Walsh.  Macromia,  R>imb. 

I^amburii,  Selys.  TrarKSVArsa^  Say. 

Intirs,  Hagen.  lUinoissnsis^  Walsh. 

i'onilvm^  Hagen.  Epitheoa,  Charp. 

Sauciu/n^  Burm.  Yamaakaneiwis,  Prov. 

Civile^  Hagen.  Foreipata,  Scudder. 

Durum^  Hagen.  Princeps,  H  gen. 

£lofi(jata^  Scndder. 
GoMPHiDES.  Albicineta,  Barm. 

GoEuphnH,  Lfach.  Linearis,  Hagen. 

Vatftus,  Walsh.  Cordnlia,  Leaoh. 

Fluvial iSf  Walsh.  UhUri,  Selys. 

FraterntiSt  Say.  LaUrcUis,  Barm. 

Exih's,  Selys.  Plathemis,  Hagen. 

Spimmfs,  Selys.  Trimaculata,  De  Geer. 

RuitATMuhnsis,  Walsh.  Subornata,  Hagen. 

Culiibrinus,  Selys.  Libellula,  Linneas. 

Cotduligaster,  Leach.  QuofirimaeiUa,  Linn. 

Lateralis,  Scadder.  PulcheUa,  Drury. 

Obliqaus,  Say.  Exusta,  Say. 

Petalnra,  Leach.  Diplax,  Charp. 

Thoreyi,  Hagen.  Rubicundula,  Say. 

-ffiscnNiDKs.  Scotica,  Djnovan. 

Anax,  Leach.  Hudsonica,  Selys. 

Junius,  Drnry.  Intacta,  Hagen. 

Many  of  ^hese  species  are  reported  to  have  been  taken  on  the  Yamaska  River. 
Space  would  fail  me  to  give  particulars  of  all  these  species.     Their  acqaaintance  can 
be  made  by  degrees.     But  a  few  words  on  the  appearances  of  some  of  the  most  common 
and  most  noteworthy  species  may  be  acceptable. 

Firbt  then,  the  beautiful  *<  Demoiselles  "  (as  the  French  call  them)  will  be  readily 
brought  to  mind.  They  may  be  found,  in  their  season,  on  the  banks  of  all  oor  streams, 
and  they  are  particularly  abundant  along  the  brook  that  crosses  the  road  at  St.  David. 
These  inisec-s  of  the  genus  Calopteryx  have  wide-spreading  equal  wings,  and  long,  slender, 
stainy  and  deep  green  bodies. 

Much  suialler,  but  equally  beautiful,  are  the  various  species  of  Agrion.  They  frequent 
our  quiet  pools,  and  flit  with  ease  and  grace,  from  tuft  to  tuft  cf  the  herbage  that  abounds  in 
their  favourite  hiiunts.  A.  mucium  is  bright  red;  like  sealing  wax.  A,  civile  is  a  be«atifal 
blue — one  might  fancy  that  it  was  a  thread  fallen  from  the  mantle  of  the  summer  sky. 

One  of  our  most  common  dragon-flies  is  Gomphus  vastus.  It  may  be  know  a  by  its 
black  and  yellow  livery,  and  by  the  remarkable  widening  out  of  the  three  abdominal 
segments  immtdiately  before  the  ]>ist.  This  species  abounds  in  the  woods  around  Fort 
No.  2,  L,evi8.  I  have  no  doubt  that  its  lar\w  may  be  found  in  "  Mer  de- Papon "  and 
other  pioN  in  that  neighbourhood. 

Tnc  yK^chniilai  are  large  and  handsome  insects.  Tae  rarest  of  them  in  these  park's  is 
A riax  Junius.  I  Haw  a  pair  of  ihese  sporting  over  a  sheet  of  water  near  Spruce  cliff  last 
season,  but  they  wore  careful  n«jvrr  to  cone  within  roach.  yE>chna  septentrionali'i  is 
often  mot  with.  It  is  that  large  blask  and  bright  bluo  dra^m  fl«r  witih  hya'ine  wings  of  a 
faintly  ^reon  cast — the  stigmata  being  long  and  brown.  I  always  look  upon  this  as  the 
typical  dragon-fly,  "  the  Devil's  darning-needle,  the  *'  Horss-stinger  "  so  dreaded  by  child- 
^n.     I  need  noc  say  that  it  is  quite  incapable  of  injuring  either  horse  or  man. 
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The  Bpeciei  of  the  genua  LibellaU  atn  M  hAadaeme  iaseota.    Their  abdomena  ue 
d^ger  ahaped,  ridffed  down  the  middle,  aloping  to  ^n  edge  od  either  aide  and  pointed  at 
the  extremity.     The  female  of  Trimaeulata  hu  three  brown  patches  on  each  of  ita  wnga 
— on€  patch  at  the  base,  one  in  the  cantre,  and  one  at  the  tip.     The  spaces  betwtvn  an 
dew.  ThemaJe(Fjg.lO)haaapatchftt 
the  baae  of  each  tring,  bnt  the  tip  of 
each  ia  clear,  and  there  is  a  large  brown 
patch   in  the  centre   extending  from 
thv  coeta  to  the  inner  margin.     The 
abdomen  of  the  male  is  of  a  blniah 
white,  aa  if  it  had  been  painted.     A 
mnch  Inrser  and  more  beaatifal  ineect 
ia    Pulchtlla      Thia    also    haa    three 
patohea  on  each  wing,  bat  of  a  richer 
brown  than  in  the  lait  instance,  and 
the  ipacea  between   the   patchea  are 
clear  white.     Quadrimacvlata  is  an- 
other  verj   beautifal    insect   in   thia 
genus.     It  may    be    known    by    the 

golden  yellow  streak,  and  the  two  rii:h  ^'■'-  ^*'' 

blown  spota  on  each  wing,  and  the  angnlated  patch  at  the  base  of  the  aeoondariea.  Th« 
abdomen  of  thia  handsome  insect  is  brown,  and  haa  a  row  of  yellow  spats  on  either  aide. 
QoadrimacQlata  ia  found  in  Europe  as  well  aa  in  Americ4.  It  waa  named  by  Linneua, 
It  ia  very  plentiful  at  the  "  Oomin."  It  breeds,  no  doubt,  in  the  pools  that  lie  to  the 
aoath  of  the  swamp. 

Of  the  genus  Diplaz,  rvhieundala  seems  the  most  common  ot  onr  speciee.  lb 
abonnds  on  the  Chandiere  River.  Insects  of  this  genns  may  be  readily  known  by  their 
amaller  size,  their  awl-shaped  abdomens,  and  the  very  distinct  stigmata  of  thfir  hyaline 
vingt.     (Pig.  11  ia  the  male  of  Diplax  Berenice;  Fig,  12  the  female;  Fig.  13  Diplax  Eliaa). 


¥\f.  11.  Fig.  12. 

And  now  it  may  be  atked,  what  useful  pnrpoae  do  the  dragon-flies  serve  in  the 
economy  of  Nature?  We  will  take  the  liberty  of  meeting  this  queation  with  one  or  two 
more.  Did  yon  ever  go  into  the  woods  when 
the  nio^quitos  were  in  strength,  and  thirsty  for 
blood  I  Did  you  ever  sail  on  one  of  our  rivers 
— the  Ottawa  for  example— when  the  shad-flies 
covered  eveiy  inch  above  the  tide  of  the  vessel 
yon  were  in  T  If  you  have,  yon  will  have  said 
to  yonrsflf,  if  not  to  others,  what  a  nuisance 
these  things  are  !  Now  the  dragon-Qy  spends 
the  whole  of  its  existence  in  the  endeavour  to 
keep  down  the  numbers  of  such  pests  as  theae. 
It  ia  a  sportsman  ever  en  the  watch  for  its  gamf, 

and  when  this  comes  in  view  it  pursues  it  with  '^' 

energy  and  success.     If  it  were  not  for  the  dragon-flies  and  other  predacioua  tribes  the 
e  insects  would  increase  to  aa  intolerable  extent. 
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The  following  is  a  list  of  the  Dragon  flies  aooredited  to  the  Province  of  Qaebeo ; 


Aqrionidks. 

Oalopterj  z,  Leacb. 

Splwidens.  Selys. 

Virgiyiica,  Drury. 

MftculcUa,  Beanv. 
LesteR,  Leach. 

Unguiculata^  Hagen. 
Agrion,  Fab. 

Jlfiffeni,  Walsh. 

HambuTxi^  Selys. 

Innrs^  Hagen. 

l^osituin,  Hagen. 

Saucium^  Barm. 

CiviU,  Hagen. 

Durum^  Hagen. 

GOMPHIDRS. 

GoEuphaR,  Lfach. 

Voittus,  Walsh. 

Ftuviafis,  Walsh. 

Frntenius,  Say. 

Exilis^  Selys. 

Spintj8it8,  Selys. 

Jiuff^nnuUnsia,  Walsh. 

Colubrinus,  Selys. 
Gotduligaster,  Leach. 

Lateralis,  Scudder. 

0bfiqu,u8t  Say. 
Petal ura,  Leach. 

I'horeyi,  Hagen. 

^SCnNIDKS. 

Anax,  Leach. 

Junius,  Drury. 


^achna,  Fab. 

Canstricta^  Say. 
FtfUMo,  Say. 
Vertiealia,  Hagen 
liAroa,  Fabr. 
Janata,  Say. 
Septetitrionalia^  Ramb. 

LiBKLLULIDBS. 

Macromiai  Ramb. 

Transversa^  Say. 

Illinoisensis,  Walsh. 
Epitheoa,  Charp. 

Yamaskanensis,  Pro  v. 

Forcipata,  Scadder. 

PrincepSf  Hgen. 

£lotKjata^  Scadder. 

Albicineta^  Barm. 

Linearis^  Hagen. 
Cordalia,  Leach. 

Uhlerif  Selys. 

Lateralis,  Barm. 
Plathemis,  Hagen. 

Trimaculata,  De  Geer. 

Sitbomata,  Hagen. 
Libellula,  Linneos. 

Quadrimaeulaf  Linn. 

PnlcheUa,  Drury. 

Eocusta,  Say. 
Diplax,  Charp. 

Bubicundula,  Say. 

Scotica,  Djno>ran. 

iludsonica,  Selys. 

Intacta,  Hagen. 


Many  of  ()hese  species  are  reported  to  have  been  taken  on  the  Yamaska  River. 

Space  would  fail  me  to  give  particulars  of  all  these  species.  Their  acqaaintance  can 
be  made  by  degrees.  But  a  few  words  on  the  appearances  of  some  of  the  most  common 
and  most  noteworthy  species  may  be  acceptable. 

Firht  then,  the  beautiful  "  Demoisellps  "  (as  the  French  call  them)  will  be  readily 
brought  to  mind.  They  may  be  found,  in  their  season,  on  the  banks  of  all  our  streams, 
and  they  are  particularly  abundant  along  the  brook  that  crosses  the  road  at  St  David. 
These  insecs  of  the  genus  Calopteryx  have  wide-spreading  eqaal  wings,  and  long,  slender, 
stainy  and  deep  green  bodies. 

Much  smaller,  bat  equally  beautiful,  are  the  various  species  of  Agrion.  They  frequent 
our  quiet  pools,  and  flit  with  ease  and  grace,  from  tuft  to  tuft  cf  the  herbage  that  aboandsin 
their  favourite  haunts.  A.  mucium  is  bright  red;  like  sealing  wax.  A,  civile  is  a  be-iatifal 
bine — one  might  fancy  that  it  was  a  thread  fallen  from  the  mantle  of  the  summer  sky. 

One  of  our  most  common  dragon- flies  is  Gomphus  vattlus.  It  may  be  know  a  by  its 
black  and  yellow  livery,  and  by  the  remarkable  widening  out  of  the  three  abdominal 
segments  immediately  before  the  last.  This  species  abounds  in  the  woods  around  Fort 
No.  2,  Levis.  I  have  no  doubt  that  its  lar\iu  may  bo  found  in  *' Mer  de- Papon "  and 
other  pnoN  in  that  neighbourhood. 

Trie  yEschnidse  are  large  and  handsome  insects.  Toe  rarest  of  them  in  these  park's  is 
Anax  Junius.  I  saw  a  pair  of  ihese  sporting  over  a  sheet  of  watpr  near  Sproce  cliff  last 
Bcasou,  but  they  were  careful  n»3v»r  to  co  ue  within  reich.  .lil>chn%  septeatrionali<i  is 
often  met  with.  It  is  that  large  black  and  bright  blue  drag)a  fl/  with  hyaline  wings  of  a 
faintly  green  cast — the  stigmata  being  long  and  brown.  I  always  look  upon  this  as  the 
typhd}  drj^on-Qj,  "  the  D  evil's  d^rning-naedle,  the  *'  Horsfvstinger  "  so  dreaded  by  child- 
^^oo,     I  need  not  baj  tAat  it  is  quite  incapable  of  injuring  either  horse  or  man. 
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The  speciei  of  tbe  geoas  LibellaU  arc  all  handiome  inseotB,  Their  abdomeiu  an 
dagger  ihaped,  rid;^  down  the  middle,  sloping  to  vi  edge  od  either  aiJe  and  pointed  at 
the  extremity.  The  female  of  Trimaeulata  hat  three  brown  patchM  on  each  of  ita  wtnga 
— one  patch  at  the  baae,  one  in  the  centre,  and  one  at  the  tip.  The  Epacei  betwfwn  are 
dear.  The  male  {Fig.  10)  haa  a  patch  at 
the  base  of  each  wing,  but  the  tip  of 
each  is  clear,  and  there  it  a  Urfp  brown 
patch  in  the  centre  extendinf;  from 
tht>  coata  to  the  inner  margin.  The 
abdomen  of  the  male  is  of  a  blniah 
white,  aa  if  it  had  been  painted.  A  i 
much  UrKer  and  more  beaatifnl  insect 
ia  Pukhilla  This  alio  hai  three 
patohei  on  each  wing,  but  of  a  richer 
brown  than  in  the  last  inatance,  and 
the  apaees  between  the  patches  are 
clear  white.  Quadrimaeulata  ii  aa- 
other  very  beanLifal  insect  in  this 
genns.  It  may  be  koown  b;  the 
golden  yellow  streak,  and  the  two  rich 
blown  spots  on  each  winft,  and  the  angalated  patch  at  the  base  of  the  secondafies.  The 
abdomen  of  this  handnome  insect  is  brown,  and  has  a  row  of  yellow  spots  on  either  side. 
Quwlrimacnlata  ia  found  in  Enrope  aa  well  as  in  America.  It  was  named  bj  Linnetts, 
It  is  very  plentiful  at  the  "  Gomin."  It  breeds,  no  doabt,  in  the  [.oola  that  lie  to  the 
■oath  of  the  swamp. 

Of  the  genua  Diplax,  mbieuTidula  seems  the  most  common  o(  onr  speciee.  It 
abonnda  on  the  Chandiere  River.  Inaeeta  of  thia  genns  may  be  readily  known  by  their 
smaller  aize,  their  awl-shaped  abdomens,  and  the  very  distinct  stigmata  of  tb>-ir  hyalioe 
wings.     (Fig.  11  is  the  maleof  Diplax  Berenice;  Fig.  13  the  female;  Fig.  13  Diplax iiUiaa). 


Fill.  11.  Kg.  11 

And  now  it  may  be  wked,  what  nsefnl  pnrpoao  do  the  dragon-fHea  serve  in  the 
economy  of  Nature  1  We  will  take  the  liberty  of  meeting  this  questmn  with  one  or  two 
more.  Did  yon  ever  go  into  the  woods  when 
the  rropquitos  were  in  atrengtfa,  and  thirsty  for 
blood  1  Did  you  ever  sail  on  one  of  out  rivers 
— the  Ottawa  for  eiample — when  tho  shad-flies 
covered  evciy  inch  above  the  tide  of  tho  vceael 
yoa  were  in  1  If  you  have,  you  will  have  said 
to  yourut'lf,  if  not  to  others,  what  a  nuisance 
these  things  are  '.  Now  the  dragon-fly  spends 
the  whole  of  its  ezietenoe  in  the  endeavour  to 
keep  down  the  numbers  of  such  pests  as  these. 

It  is  a  sportaman  ever  on  the  watch  for  its  game,  _ 

and  when  this  comes  in  view  it  pursaea  it  with  '''      '  .  . 

energy  and  aaccess.     If  it  were  not  for  the  dragon-flies  acd  other  predadona  tribes  tha 
tronbleaome  iiueota  would  increase  to  an  intolerable  extent. 
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THURSDAY^  NOVEMBER  15th,  1900. 

The  Eatomological  Society  resumed  iU  sesBioaa  at  11  a.m ,  the  President,  Rev.  Dr. 
Fyles,  in  the  chair.  After  the  reading  of  a  paper  by  Mr.  Henry  H.  Lyman,  of  Montreal, 
on  "  Specimens  of  Spilosoma  Congrna,  Walker,  and  kindred  species  in  the  British 
Museum,"  the  meeting  proceeded  to  the  election  of  officers  for  the  ensuing  jeir,  which 
resulted  as  on  page  two. 

A  number  of  papers  were  then  read,  followed  by  brief  discussions  in  each  case. 
After  an  intermission  for  lunch  the  meeting  continued  till  five  o'clock  p.m.,  when  the 
members  from  a  distance  left  to  catch  their  respective  trains.  Votes  of  thanks  were 
adopted  to  Dr.  Fletcher,  Mr.  H.  Hague  Harrington,  and  Mr.  C.  H.  Young,  of  Ottawa, 
for  their  kind  donations  of  rare  specimens  to  the  society's  collection.  Letters  of  apology 
for  non  attendance  were  received  from  Dr.  Wm.  Saunders  and  Mr.  Harrington,  Ottawa  ; 
Mr.  J.  D.  Evans,  Trenton,  and  Mr.  D.  G.  Cox,  Toronto. 

A  lar^e  case  of  rare  Lepidoptera  was  exhibited  by  Dr.  Fletcher,  special  mention 
being  made  of  many  of  the  specimens.  These  had  all  been  taken  in  Chinada.  mostly 
during  the  past  year,  and  those  of  which  special  mention  was  m%de  are  the  following  : 

Papilio  Brtwei.  A  specimen  of  this  rare  butterfly  was  taken  at  Regina  by  Mr.  T. 
N.  Willing,  and  along  side  of  it  was  shown  a  bred  specimen  which  Dr.  Fletcher  received 
from  Mr.  W  H.  Edwards  This  Dr.  Fletcher  believed  to  be  the  first  record  of  this  insect 
having  been  taken  in  Oanada,  although  it  is  mentioned  in  a  list  received  from  Mr.  J.  W. 
Cockle,  of  insects  he  has  taken  at  Kasio  in  the  Kootenay  mountains. 

Vanessa  Cali/omica,  Some  beautiful  bred  specimens  were  exhibited,  pupss  of  which 
had  been  sent  from  Kaelo  by  Mr.  Cockle.  This  is  a  seasonal  insect  which  is  usuftUy  rare 
but  occasionally  very  abundant. 

'  Aitacus  CeanothL  A  specimen  of  the  moth  bred  from  cocoons  received  from  Mr. 
E.  W.  Hainep,  who  formerly  took  a  female  at  New  Westminster,  B.O.  and  has  since 
bred  two  broods  of  the  species  fn  confinement  in  England.  A  fine  series  of  iofl^kted 
larvae  showing  every  stage  was  also  exhibited. 

Memythrus  (Soiapteion)  tricinclus  bred  from  cotton- wood  twigs  sent  from  Ootton* 
wood,  N  W.T. 

A  6ne  series  of  Arctians,  including  a  beautiful  series  of  Arctia  phaUrata  with  inflated 
larvae  in  all  stages,  which  were  described  in  full  in  a  paper  by  Mr.  Arthur  Gibson,  A, 
Caja^  var  Americana,  parth^nos,  Parihenice^  YaiTowi,  from  Hudson  Bay,  deUrminata^ 
vitlata,  Anna,  figurata,  Williajnsi,  Blakei,  etc ,  were  shown. 

Cclias  Euryiheme,     Some   interesting   specimens  of   this   species  showing  all  the 
recognized  forms  and  all  colUcted  at  Ottawa,  were  shown.     This  has  been  one  of  the 
characteris^c  insects  of  the  year  and  has  been  unusually  abundant  throughout  Ontario. 
Terias  Lisa      A  nice  female  taken  at  Ottawa  by  Mr.  Gib£on  on  the  18th  Oct 
Pseud olimacodes  Jiltera.     A  fine  specimen  of  this  pretty  little  moth,  also  taken  at 
Ottawa  by  Mr.  Gibson  was  shown. 

Thecla  Damon.  A  specimen  taken  at  Picton  on  the  24th  May  last,  by  Dr.  Fietch*  r. 
Pieris  rapae.  An  interesting  series  shoving  many  variations  was  exhibited,  inslud- 
ing  the  bufi"  female,  and  the  very  rare  yellow  female,  the  variety  novangliae.  The  males 
of  this  variety  are  not  uncommon,  but  the  female  is  extremely  rare.  Dr.  Scudder 
mentions  that  Curtis  took  a  yellow  female  in  England  many  years  asfo,  and  there  are 
doubtless  others  but  they  are  not  recorded.  Taken  at  Ottawa  by  Mr.  Gibson,  18th  Sept. 
Peridroma  saucin  and  NocttLa  C  nigrum.  These  were  the  two  devastating  cut- 
worms of  the  year.  The  formnr  throughout  the  Province  of  British  Oolumbia  and  the 
latter  in  Central  Ontario.  Beautifully  icflited  larvae  in  the  last  two  or  three  stages 
were  exhibited,  with  the  moths 

Pamphila  Zahulon  and  P.  Ilobomok  were  shown  in  both  sexes  and  the  diflerences 
pointed  oat.  it  was  claimed  that  these  were  distinct  species  and  that  Ilobomok  was 
probably  the  only  one  that  cccarred  in  Canada.  The  members  were  asked  to  be  on  the 
lookouG  for  s)  ecimons  of  Ilobomok  which  had  not  the  veins  darkened  where  they  crossed 
the  yellow  colour  of  the  disc.  If  they  found  one  it  would  probably  be  the  true  Zahidan, 
Zabulon  hfiis  no  yellow  fematp,  but  Ilobomok  has  both  a  yeUow  female  and  a  black  female 
variety,  which  is  called  PoeofionUu. 
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Euptoieta  Claudia  hred  from  violets  from  Kinistiao,  N.W.T.  Batter fl/,  larva,  and 
papa. 

Pyrameia  car  ye,  batterfl^  pupa  and  larva.  The  larvae  of  thta  species  were  found 
by  Mr  T.  N.  WilliD^  feeding  on  Nettle  at  U»gina. 

Cac(£iia  parallela.  Litrva,  papa  and  moths.  A  troublesome  pebt  in  a  greenhouse 
at  Hamilton. 

Anacampsia  lupinella.  A  new  species  of  tineid  bred  from  lupin  collected  at  Toronto. 
Larva,  pupa  and  moths. 

The  following  specimens  of  insects  were  kinJlj  presented  to  the  Society  by  Dr. 
Fletcher : 

Vaneaaa  Calijornica, 

Plusia  rectang^ulum, 

FliLsia  mortuorum, 

Xylina  conienta, 

Lithomia  germana, 

Arctia  phalerata, 

Culex  pungens, 

Culex  atimulanst 

Anophelea  quadrimacuJalus^ 

A  noftJuUa  punciipennia, 

AtUhophilax  malachiticua, 

Arctia  Williamst. 

A  beautiful  collection  of  inflated  larvae  was  exhibited  I  v  Mr.  Qibson.  These  had 
been  collected  dunng  the  past  summer  and  ^howf  d  several  of  the  species  in  all  their  moulta 

A  tine  case  of  rare  moths  taken  at  0..fawa  was  sent  for  exhibition  by  Mr.  C.  H. 
Younsf,  cf  Ottawa,  who  kindly  presented  the  Society  with  a  beautiful  pair  of  Plusia 
aereoidea, 

A  bux  containing  twelve  species  of  rare  Proctotri/pidae  not  in  the  collection  ci  the 
Society  was  presented  by  Mr.  W.  H.  Harrington,  of  Ottawa. 


THE  SILKWORM  INDUSTRY  IN  ONTARIO. 

By  Prof.  W.  Lochhkad,  Ontario  Agbicultural  Colleob,  Guelph. 

The  purpose  of  this  article  is  to  answer  the  question  :  Is  a  silkworm  industry  pos- 
sible in  Ontario]  This  question  has  been  asked  frequently  during  the  past  season,  and 
invariably  by  persons  residing  in  the  county  of  Essex.  The  question  is  a  very  important 
one,  for  if  the  conditions  be  favourable  for  the  establishment  of  such  an  industry  consid- 
erable additional  revenue  would  soon  flow  into^the  county,  and  enrich  those  engaged  in 
the  industry. 

The  varoas  factors  bearing  on  the  successful  establishment  of  a  silkworm  industry 
will  be  b-iefly  considered. 

During  the  past  season  Rev.  W.  M.  Fleming,  of  £?sex,  reared  a  large  number  of 
silkworms  from  eggs,  and  had  remarkable  success  in  the  production  of  silk  cocoons.  So 
gratified  was  he  with  his  success  that  he  naturally  began  to  a»k  himself  the  question  : 
Why  cannot  a  silkworm  industry  be  established  in  this  country?  In  letters  to  the 
Department  of  Agriculture  he  advocated  the  brredin^  of  silkworms  as  an  industry  which 
might  be  carried  on  very  prcfitably  by  parsons  in  poor  circumstances,  who  had  no  re- 
gular enp^oyment,  where  the  women  and  children  could  attend  to  the  feeding  and  care 
of  the  worms. 

The  writer  had  occasion  recently  to  visit  Essex,  when  he  made  a  point  of  inquiring 
into  the  silkworm  conditions  of  the  locality.  Several  pronainent  persons  of  business  per- 
suaded by  the  success  of  Mr.  Fleming  were  of  the  opinion  that  cocoons  could  be  produced 
in  paying  quantities,  and  were  anxious  to  try  further  experiments  n^xt  season.  More- 
over, many  persons,  uninformed  as  to  the  market  conditionR,  felt  that  the  Government 
should  start  a  series  of  experiments  to  determine  the  feasibility  of  the  whole  project,  and 
give  aid  in  the  form  of  a  bonus. 

The  conditions  necfssary  for  profitable  pre  d action  of  raw  silk  ar^  :  1.  Cheap  labor, 
and  many  laborers.      The  chief  bilk-producing  countries  are  those  bordering  on  the  Modi- 
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terranean.  and  in  the  far  East  where  labor  is  very  cheap.  Experience,  moreover,  has  shown 
that  many  laborers  are  required  to  provide  food  for  the  silk  worms  daring  the  last  ten 
days,  just  prior  to  the  spinning  of  the  cocoons.  2.  Saitable  food-plants  upon  which  the 
wornis  may  live  and  grow.  The  mnlberry  leaves  are  the  staple  article  of  diet  in  Europe 
and  Asia,  but  in  the  United  States  it  has  been  shown  that  the  leaves  of  osage  orange 
form  just  as  good  a  diet  as  the  leaves  of  mulberry.  3.  Suitable  climatic  conditions  of 
temperature  and  moisture.  Experience  again  has  shown  that  the  silkworms  may  grow 
well  in  many  countries,  and  slight  changes  of  temperature  do  not  affect  their  well  being 
to  any  appreciable  extent,  although  of  course  they  thrive  best  in  warm,  semi-tropical 
countries.  4.  A  ready  market  for  the  cocoons,  or  rather  the  reeled  eilk.  Here  again 
the  cheaper  labor  of  the  Old  World  tells  against  the  development  of  silk  industry 
in  this  country,  and  to  sell  the  reeled  silk  in  France  or  Italy  means  such  a  great  reduc- 
tion in  profits  that  our  people  could  not  compete. 

On  inquiry  in  Essex  regarding  the  extent  to  which  the  county  could  fulfil  the  fore- 
going couditions,  the  writer  learneid  that  the  labour  was  to  bs  done  chiefly  by  the  women 
and  children,  and  only  during  the  last  few  days  would  extra  help  be  lequired.  Skilled 
help  would  be  secured  at  this  critical  period,  for  many  factors  enter  into  opinration  during 
the  last  few  days  which  are  of  vital  importance  in  successful  rearing.  The  worms  are 
ravenous,  and  the  amount  of  food  consumed  is  simply  marvellous.  Fresh  leaves  must  be 
secuFf  d  «nd  given  regularly  so  that  the  worms  may  feed  continously.  When  the  food- 
plants  are  not  close  by,  the  tcisk  of  feeding  many  thousands  of  worms  becomes  too  heavy 
for  women  and  children,  and  extra  help  must  be  obtained.  Again,  'the  worms  must  be 
carefully  watched  at  the  time  of  spinning  the  cocoons  to  prevent  two  worms  forming  one 
united  cocoon,  as  is  often  the  case  where  the  worms  are  kept  too  crowded  Then,  again, 
the  cocoons  must  be  secured  and  the  enclosed  pupae  killed  within  the  cocoons.  The 
best  method  of  killing  the  pupae  is  to  place  the  cocoons  in  an  oven  heated  to  about  194- 
degrees  F.  All  this  work  involves  care,  and  if  the  silk  growers  procure  their  own 
supplies  of  silkworm  eggs  for  the  following  season  some  additional  care  is  necessary.  The 
moths  are  allowed  to  escape  from  the  cocoons  which  they  usually  do  about  two  weeks 
after  the  spiLing  of  the  cocoons. 

Essex  county  is  fortunate  in  having  a  mild  climate,  one  in  which  the  mulberry  and 
os%ge  orange  trees  grow  quite  readily.  B"th  the  Russian  and  the  native  species  are  com- 
mon, and  two  or  three  years  would  suffice  to  grow  mulberry  trees  of  such  a  size  as  to  feed 
the  silkworms  of  a  large  industry.  Osagf  orange  trees,  too,  are  very  abundant,  and  miles 
of  hedges  can  be  seen  by  driving  along  the  roads  of  central  Essex. 

Through  the  kindness  of  Director  Stupart,  cf  the  Meteorological  Office,  Toronto,  the 
writer  is  able  to  give  a  comparison  of  mean  temperatures  of  Essex  county  and  Central 
France,  the  great  silk-producing  region  of  France.  The  mean  temperatures  for  the 
months  of  April,  May,  June,  and  July  are  given  below  : 

Claremont,  MouIiDs,  Windsor, 

France.  France.  Ontario. 

April 61.1  50.0  45.7 

May 66.1  56.8  5B.0 

June 62.2  63.1  67.7 

July   66.6  67.6  68.5 

During  the  last  week  of  May  and  the  whole  of  June  the  silkworms  are  /eeding,  and 
by  th(^  fii-st  week  of  July  the  cocoons  have  been  spun.  From  the  table  presented  above 
it  will  he  seen  that  the  temperature  of  Essex  differs  but  a  little  from  that  of  Central 
Franco  during  the  critical  period. 

The  practical  experiments  carried  on  by  the  United  States  Department  of  Agricul- 
ture from  1884  to  189  L  show  conclusively  that  a  most  excellent  quality  of  silk  wot  m 
cocoons  could  be  raicied  over  most  of  the  United  State? ;  and  Dr.  Howard,  U.  S.  Ed  to- 
rn ologist,  states  as  his  opinion  that  the  silkworm  could  without  doubt  be  gromi  success- 
fully in  lower  Ontario  ;  but  the  absence  of  a  home  market  for  the  cocoons  puts  the  indus- 
try ioT  ihe  presfnt  out  of  the  region  of  possibility.  There  are  no  establishments  in  the 
United  States  for  reeling  silk  fi-om  the  cocoons.  No  person  could  be  induced  to  start 
reeling  establishments  for  the  reason  that  " no silkreeler  could  afford  to  pay  a  price  for 
cocoons  which  would  induce  even  the  poorest  of  our  citizens  (or  even  non-fffodaoing  mep- 
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berg  of  the  family)  to  undertake  the  more  or  less  ardaoas  labors  of  raisiQif  wormi.  [t  wai 
found  impoaiible  to  ^oon vert  the  cocoons  into  raw  silk,  namely,  to  reel  them  in  this  country 
in  oompntiKon  with  the  cheap  labor  in  foreign  silk-producing  couotries." 

In  1890  it  was  shown  that  even  with  the  introduction  of  improved  automatic,  elect rio 
silk-reels  it  wa6  impossible  to  compete  with  Europe  and  Asia  without  the  imposition  of  a 
customs  duty  of  not  less  than  $1  per  pound  on  reeled  silk  imported  into  the  United 
SUtes. 

A  few  facts  regarding  the  weight  of  silk-moth  eggs  and  cocoons  may  be  interesting 
to  persons  who  intend  experimenting  with  silkworms.  One  ounce  of  egj^s  contains  about 
40,000  ei(fi;s  (in  France  a  family  usually  undertakes  to  rear  this  qaan^ity).  From  these 
are  obtained  from  80  to  120  pounds  of  cosoons,  which  yield  from  11  to  17  pounds  of  reeled 
silk.  About  300  medium-size  1  cocoons  weigh  one  pound,  while  the  silk  reeled  from  these 
weighs  about  one-eighth  of  a  pound.  In  other  words,  2,500  mediu  n-sized  cocoons  will  yield 
one  pound  of  reeled  silk. 

The  life-history  of  the  silkworm  (Bombyx  mori)  is  very  instructive  and  interesting. 
Each  female  moth  lays  nearly  500  eggs  in  a  cluster  soon  after  she  em3rgAs  from  the 
cocoon  about  the  first  or  second  week  in  July.  The  fertilized  egga  are  df'kb-colorei,  while 
the  unfertilized  ones  are  white  or  grey.  The  young  worm  on  its  first  appearance  is  nearly 
bUck,  covered  with  stiff  hairs,  and  is  about  oneeis;hth  of  an  inch  in  length.  I«  becomes 
full  grown  in  about  twenty- eight  days,  duting  which  time  it  has  moulted  four  times, 
becoming  lighter  in  color  with  every  moult.  When  mature  it  is  creamy  white,  has  a 
prominent  projection  on  the  dorsal  surface  near  the  end  of  the  abdomen,  and  is  two  or 
three  inches  long.  The  spinning  of  the  cocoon  occupies  nearly  three  days.  The  threads 
of  silk  are  viscid  for  a  few  days  and  consist  of  two  fibres  secreted  by  two  glands  which 
run  along  the  sides  of  the  body  and  open  together  on  the  under  lip  of  the  worm.  This 
double  thread  is  said  to  be  about  4,000  yards  in  length. 

The  pupa  moults  once  within  the  cocoon,  the  skin  of  the  first  moult  usually  remain- 
ing attached  to  the  inner  surface  of  the  cocoon.  The  color  of  the  co30on  may  be  white, 
or  yellow,  or  orange,  and  investigations  fail  to  reveal  the  cause  of  the  variation  in  color. 
In  four  or  five  days  after  the  cocoon  is  made  the  silk  is  rip),  when  the  pupa  may  be  killed 
by  heating  the  cocoon  to  a  temperature  of  1 94  degrees  F.  in  an  oven  as  already  menti  med. 
If  the  moth  is  allowed  to  escape  one  end  of  the  cocoon  is  broken,  thereby  injuring  the 
continuity  and  excellence  of  the  silk  threads. 

The  moth  is  whitish  or  cream-colored ;  its  fore-wings  are  falcate,  with  one  or  two 
brownish  lines  crossing  ^he  wing.  The  moths  are  not  inclined  to  fly  much,  and  are  easily 
kept  in  confinement  until  the  eggs  are  laid.  There  is  but  one  brood  a  year,  but  the 
greater  part  of  the  year  is  spent  in  the  egg  state.  The  active  period  covers  little  more 
than  six  weeks,  of  which  four  weeks  are  sprint  as  worms. 

Concluding,  the  present  market  condition  for  reeled  silk  precludes  the  possibility  of 
the  establibhment  of  a  silkworm  industry  in  Ontario,  and  '*  serious  disappointment  will 
surely  follow  exaggerated  ideas  upon  the  subject  of  silk-raising  for  profit,  and  if  any  per- 
son is  contemplating  such  a  course  be  is  very  strongly  dissuaded  therefrom." 

Dr.  Fletcher  spoke  of  the  interesting  character  of  the  paper  and  said  that  the  Gov- 
ernment at  Washington  had  given  up  its  experiments  with  silkworms  because  the  French 
manufacturers  would  not  pay  for  the  cocoons  a  price  that  would  remunerate  American 
labor.  In  France  they  kept  the  eggs  in  a  cool  place  so  that  they  might  not  hatch  till  the 
mulberry  trees  were  in  leaf  ;  if  they  should  hatch  too  soon  they  could  be  fed  upon  lettuce, 
but  this  food  was  not  safe,  as  it  of&en  produced  diarrhic^  in  the  caterpillars.  He  referred 
to  the  fact  that  most  schoolboys  in  England  reired  silkworms  for  amusement,  and  in  con- 
sequence a  very  large  number  became  deeply  interested  in  entomology. 


RESULTS  OF  SOME  APPLICATIONS  OF  CRUDE  PETROLEUM 

TO  ORCHARD   TREES. 

Bv  F.  M.  Webster,  Wooster,  O. 

The  varying  and  sometimes  disastrous  results  obtained  from  the  use  of  refined  petro- 
leum, on  growing  trees,  as  an  insecticide,  and  especially  against  the  San  Joed  scale,  has 
led  to  the  suspicion  that  the  crude  product  might  be  less  variable  and  drastic  in  its  efifects 
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Bat  80  far  as  it  has  been  ased  it  would  appear  that  we  have  yet  much  to  learn,  before  we 
can,  with  safety,  recommend  the  application  of  the  crude  product  to  the  different  varieties 
of  fruit  trees.  That  it  is  €  fficient  in  destroying  the  San  Joe ^  scale,  if  it  is  brought  in 
contact  with  this  insect,  Eeems  now  quite  probable.  But  the  hundreds  of  dead  trees  that 
mark  the  areas  where  it  has  been  ind  scriminately  used,  point  very  clearly  to '  the  fact 
that  Kreat  caution  is  necessary,  and  no  one  is,  as  yet,  able  to  say  just  where  safety  ceases 
and  danger  begins  Then,  too,  when  no  permanent  injury  is  apparent,  as  in  the  case  of 
the  seedling  apples  on  the  grounds  of  the  Ohio  Agricultural  Experiment  Station,  at  Wooster, 
Ohio,  who  can  say  that  this  unnatural  retardation  may  not,  after  the  first  application 
prove  to  be  a  mi  nace  to  the  life  or  general  vigor  of  the  trees  ?  It  is  well  known  that,  in 
nature,  these  retardations  sometimes  occur,  but  nature  seldom,  or  never,  covers  the  bark  of 
a  tree  or  a  f  hrub,  and  then  only  in  part,  with  vegetable  growths  like  lichens,  and  even 
these  are  known  to  be  detrimental,  a  smooth,  clean  bark  being  always  desirable. 

In  the  use  of  refined  petroleum,  one  of  the  most  perplexing  phenomena  observed  was 
the  fact  that,  equally  careful  applications,  made  by  the  same  person,  with  the  same  grade 
of  oil,  would  give  almost  opposite  results.  Hence,  recommendation  of  the  refined  pro- 
duct for  general  use  has,  in  many  cases,  resulted  disastrously  and  brought  no  little  dis- 
repute to  the  entomological  fraternity  of  this  country.  The  most  that  can  now  be  sa*d  for 
the  refined  product  is  that  a  ten  to  twenty  per  cent  mixture  with  water  constitutes  a 
fairly  successful  summer  wash  and  destroys  the  young  scale,  thereby  checking  the  in- 
oreace  and  spread  until  applications  of  whale  oil  soap  mixtures  can  be  made. 

In  the  use  of  theciude  product,  I  have  seen  some  of  the  most  astonishing  results 
obtained,  but,  as  with  the  refined,  I  have  seen  also  the  most  disastrous  effects.  Pet  haps 
the  uncertainty  of  c  ffects  in  using  crude  petroleum  in  the  orchard  may  be  best  illustrated 
by  giving  the  results  obtained,  this  year,  by  Mr.  N.  A.  Hadden,  of  Catawba  Island.  Mr. 
Hadden  used  crude  petroleum  on  the  strength  of  recommendations  from  New  Jersey^  in- 
cluding those  published  by  Prof.  John  B.  Smith,  and  contrary  to  the  advice  of  some  of 
his  neighbors.  As  I  knew  nothing  of  the  matter  until  some  weeks  after  the  latest  appli- 
cations, nothing  could  have  been  (aid  or  done  by  me  to  in  any  manner  influence  Mr. 
Badden,  who  followed  his  own  course,  and,  I  may  add,  has  offered  me  every  facility  for 
observing  the  final  results. 

About  50  peach  trees  of  the  Crawford's  late  variety  were  sprayed  March  10,  1900, 
with  100  per  cent  crude  petroleum  from  an  oil  well  near  Gypsum,  Ottawa  County  :  Dis- 
tillation B.  The  epraying  was  carefully  done  and  none  of  the  petroleum  was  allowed  to 
run  down  the  trunks  of  the  trees.  The  effect  on  these  trees  was  to  kill  every  one  of  them. 
Two  other  blocks  of  peach  trees  on  which  crude  petroleum  from  the  same  well  was  used, 
were  also  totally  destroyed.  On  the  same  day,  March  10, 1900,  six  plum  and  one  peach  tree 
were  sprayed  with  crude  petroleum  from  the  same  well  and  of  same  strength.  Two  un- 
healthy plum  trees  died  ;  the  other  four  were  uninjured,  as  was  also  the  peach,  which  not 
only  made  a  vigorous  growth  but  bore  several  peaches.  Several  rows  of  Smock  and 
Sal  way  peaches  were  sprayed  April  7th  with  100  per  cent,  crude  petroleum,  and,  though 
not  showing  serious  injury  on  May  16th,  in  July  90  per  cent  were  dead  and  the  remainder 
fatally  injured.  Crawford's  Late,  sprayed  March  8th  with  10  per  cent,  crude  petroleum, 
and  another  block  sprayed  with  a  40  per  cent,  mixture,  were  not  seemingly  injured,  but 
bore  no  fruit.  Ei^ht  apple  trees  and  several  peach  trees,  sprayed  March  8th  with  10  per 
cent,  crude  petroleum,  were  uninjured. 

On  the  premises  of  C.  W.  Shoemaker,  at  Waterville,  Ohio,  there  stands  a  Wilder 
Early  pear  tree,  that  for  several  years  was  badly  affected  with  the  Scurfy  Bark  louse. 
The  tree  was  stunted  and  made  little  growth  each  year.  Two  or  three  yetrs  prior  to  1900 
the  tree  was  sprayed  in  spring  with  kerosene  emulsion,  which  killed  many  of  the  insects, 
and  the  tree  afterwards  made  a  better  growth  than  it  had  previously  done.  April  2od, 
1900,  this  tree  was  painted  with  crude  petroleum,  the  analysis  of  which  I  have  not  been 
able  to  secuie  On  August  17tb,  1900,  I  saw  the  tree,  and  the  bark  still  gave  good  evi- 
dence, by  its  colour  and  shining  appearance,  of  the  presence  of  the  petroleum.  The  growth 
has  been  vigorous  and  the  foliage  was  of  the  most  healthy  colour.  The  Bark -louse  seemed 
to  have  been  quite  exterminated. 

On  March  23rd,  1900,  a  row  of  three  year  old  seedling  apple  trees,  on  the  Station 
<»*oundB  near  Wooster,  was  trpated  with  crude  petroleum  of  different  strengthv,  applied 
t^  M  Deming  ktiosene  attach aient,  the  applications  being  made  by  two  of  my  aaaiel 
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«nt8,  Messrs.  Novell  and  Rouiebash.  This  petroleam  was  tak-sa  directly  fron  oil  wells 
at  Lodi,  Soathern  Medina  coanty  and  its  chemical  composition  i^  shown  in  "  analysis 
A."  Different  trees  ¥'ere  sprayed  with  different  strengths  of  the  oil,  varying  from  10  per 
cent  crude  pretroleam  and  90  per  cpnt.  water,  up  to  100  per  cent,  erode  petroleam.  In 
no  instance  were  the  trees  permanently  injared.  The  effect  was  simply  to  retard  the 
development  of  the  foliage,  until  about  the  middle  of  May.  May  7,  many  varieties 
of  apples  were  in  full  bloom.  The  Winesap  and  Rome  Beauty  were  showing  their  first 
unfolding  blossoms.  Strangely  enough,  the  effect  was  rather  more  marked  where  the  10 
per  cent,  solution  was  used.  Whore  we  used  the  40  per  cent,  the  r  *tardition  was  less 
than  where  we  used  the  20  and  50  per  cent,  crude  petroleum ;  the  effdct  of  the  40  per 
cent,  being  about  the  same  as  the  100  per  cent.  The  30  per  cent,  was  almost  the  same  . 
in  its  efft^cts  as  the  10  and  100  per  cent,  mixturfs.  June  13tih,  an  examination  of  the 
trees  showed  that  the  normal  amount  of  foliage  had  been  put  forth,  and  the  loavea  were 
exceedingly  hf  althy  in  ap]>earance  and  seemed  larger  than  those  on  the  unsprayed  trees. 
An  examination  of  the  trees  the  middle  of  October  showed  that  the  first  sprayed  trees 
were  really  holding  their  foliage  better  than  the  unsprayed.  Nearly  all  of  the  leaves  had 
dropped  from  the  latter  while  scarcely  any  had  fallen  from  the  sprayed  trees.  The  tree 
sprayed  with  the  100  per  cent,  crude  petroleum  seemed  to  have  held  its  foliage  better, 
and  the  colour  was  more  fresh  and  vigorous  than  on  those  sprayed  with  the  diluted 
.petroleum. 

While  all  this  indicates  that  crude  petroleum  may  be  used  once  upon  apple  with  a 
strong  probability  of  no  detrimental  results  occurring  from  its  use,  nevertbelesi,  the 
question  is  yet  to  be  settled  as  to  whether  one  or  more  additional  applications  will  reiult 
in  the  same  way.  It  seem?  to  me  that  this  whole  matter  h%9  not  yet  reached  the.  pnnt 
where  we  will  be  justified  in  saying  to  the  public  it  will  be  safe  to  use  the  crude  petroleam. 
The  practical  question  is  not  whether  an  expert  cin  u^  this  as  an  insecticide  with  safety, 
but  whether  it  cftn  be  safely  trusted  in  the  hands  of  inexperienced  men  who  are  not 
trained  in  exactness  of  methods  or  quantities.  I  do  not  wish  to  be  understood  as  in  the 
least  denying  that  there  may  be  something  in  both  crude  and  refined  petroleum  that  may, 
in  the  future,  have  great  value  as  an  insecticide,  but  that,  for  the  preaen%  we  should  bs 
content  with  investigations,  and  be  exceedingly  cautious  in  regard  to  recommendations 
until  we  have  at  least  found  out  the  reason  for  such  widely  diverse  results  being  obtained 
from  applications  so  nearly  alike  in  point  of  materials  and  methods. 

It  must  be  remembered  that  our  experiments  with  crude  petroleum  at  Wooster, 
Ohio,  were  made  upon  seedling  apple  trees,  which,  though  they  might  have  possessed 
different  degrees  of  resistibility,  might,  on  the  other  hand,  have  been  less  susceptible 
than  any  of  the  grafted  varieties.  The  selection  of  these  trees  was  not  a  matter  of 
choice,  for  they  were  the  only  ones  available  at  the  time.  Next  year,  we  shall  endeavour 
to  reverse  the  experiment ;  that  is,  where  the  10  per  cent,  mixture  was  used  this  year 
we  shall  use  100  per  cent,  next  year,  and  vice  versa.  A  large  number  of  experiments 
are  also  to  be  carried  out  upon  different  varieties  of  apple,  in  different  parts  of  the  State, 
using  different  strengths  of  the  crude  petroleum. 

Petroleum  Distillations. 

A  B 

Specific  Gravity 35®B        34'B 

Light  Naptha,  SO^'C 1.49%        .14% 

Heavy      "     80^  to  120^0 4  35  1.63 

Bendne,  120°  to  160^0 5  03  3  82 

Light  burning  oil,  150^^  to  200^0 7.64  13  48 

Heavy  burning  oil  200°  to  250°C 13  54  12  03 

Residue  from  250^  Dist 68.70  68,62 


A,  from  Lodi,  Ohio,  welL     B,  from  Gypsum,  Ohio. 
Distillations  by  J.  W.  Ames,  Asst.  Chemist,  O.A.E  S. 
B  contains  sulphur  compounds. 


100.74%     99.72 
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INJDRfOUS  INSECTS  IN  ONTARIO  DURING  1900. 

By  Dr.  James  Fletcher,  Dominion  Entomologist,  Ottawa. 

The  practical  entomologist  has  bad  his  hands  full  daring  the  past  season  in  Ontario^ 
The  season  has  been  a  most  annsnal  one — hot  and  dry  in  sone  sections,  but  unusually 
wet  in  others.  There  have  not  been,  however,  any  very  remarkable  outbreaks  of  injurious 
insects  which  have  been  the  cause  of  widespread  loss  ;  but  some  of  the  old  and  well  known 
peats  have  done  a  considerable  amount  of  harm,  much  of  which  could  have  been  preventf  d 
if  farmers  would  only  recognize  that  they  have  every  year  to  reckon  with  the  ^[enerally 
forffottfn  but  always  present  tax  collectors  belonging  to  the  insect  world  and  that  these 
a]w»*ys  work  in  the  same  way.  Orchard  insects,  which  could  have  been  controlled  by 
spra)ing,  were  negUcted  in  many  places,  and  Cutworms  caused  losses  which  could  have 
been  prevented.  The  Pea  Weevil,  every  year  abundant  and  destructive,  seems  this  year 
to  have  bf  e n  more  so  than  usual,  but  the  Destructive  Pea  Aphis  was  not  so  injurious  as  at 
one  tioiO  it  was  feared  it  would  be.  Late  in  the  season  it  was  f  lund  that  great  harm  waa 
being  done  by  the  Hessian  Fly  throughout  western  Ontario,  most  particularly  in  early 
sown  wheat.  The  Turnip  Aphis  was  only  locally  prevalent.  The  San  Jot  ^  Scale  has 
spread  over  mat  y  orcharHg  which  were  only  slightly  affected  in  the  beginning  of  the' 
season.     The  so-called  Buffalo  Moth  is  becoming  a  serious  pest  and  is  spreading. 

Obbbals. 

By  far  the  most  serious  outbreak  among  cereals  was  by  the  Hessian  Fly  {Gecidomyia 
destructor,  tiay.  Fig   14,  highly  magnified)  in  fall  wheat.  SpecimfUHci  young  wheat  plants 
infested  to  a  remarkable  degree,  some  of  the  shoots  containing  nearly  a  dozen  puparia> 
were  received  from  Water  ford,  Ferguson,  and  other  places.    Very 
few  re|[)orts  of  irj  jry  by  the  summer  brood  came  to  hand,  so  that 
this  sudden  appeal ance  of  the  insect  in  such  large  numbers  was 
somewhat  of  a  surprise.     Reports  from  correspondents  show  that 
late  town  grain  was  to  a  marked  degree  Uss  infested  than  that 
town  at  the  usual   time  in  the  beginning  nf  S^'ptember.     The 
appearance  of  the  perfect  insects, — tiny  black  sh  gnats  not  ex- 
panding more  than  ^  qiarter  of  an  inch  from  tip  to  tip  of  the 
outspread  win^s, — and  the  life  history  are  so  well  known  that  it 
is  not  nic>-BSttiy  again  to  go  into  details  here  witti  regard  to  these ; 
Buffi  e  it  to  say  that  there  are  two  broods  in  the  year,  the  perfect 
flies  of  the  first  appealing  in  May  and  June,  and  laying  their  eggs 
on  the  leaves  of  the  growing  wheat  plant      The  small  maggots      ^*fif*  1*.— Hewian  Fly. 
work  their  way  down  inside  the  sheaths  of  the  leaves  and  attack  the  tissues  of  the  grow- 
ing stem,  weakening  it  and  frequently  causing  it  to  fall  down,  bending  over  just  above 
the  point  of  attack.     The  brown  fldx-w  ed-likti  puparia  may  fr  qaently  be  found  in  s^raw 
or  under  the  machine  at  the  time  of  threshing    Some  of  these  flax  seeds  the  number  vary- 
ing according  to  the  season,  produce  the  flifs  the  same  autumn,  chitfl^   in  the  month  of 
September;  these  lay  their  eggs  on  the  newly  sown  fall  wheat.     Some  of  the  flies  cf  the 
summer  brood,  however,  do  not  emerge  until  the  following  spring — at  the  same  time  as 
the  flies  of  the  autumn  brood — and  thesn  lav  their  eggs  on  the  young  p'ants  of  spring 
wheat.     This  attack  is  frequently  overlook«  d,  owing  to  th<^  fact  that,  if  the  wheat  plants 
are  not  sutficiently  advanced  for  the  eggs  t<i  bn  laid  upon  the  stem  leaves,  they  are  laid 
upon  leaves  cIofo  to  the  ground  and  the  larxie  attack  the  root  shoots  and  kill  thnm  before 
they  hrftve  produced  stems  at  all.  I  find  that,  as  a  general  thing,  there  ^s  a  greu^t  deal  mor^ 
ir  jury  done  in  this  way  than  on  the  stems  of  wheat.    Farmers,  as  a  ruin  wicb  this  att-^ok, 
do  not  lecrgmze  their  enemy  and  attribute  the  thin  crop  to  **  cold  or  wet  springs,"  **Ute 
frrstp,''  '*bot  buns,"  or  othe**  imaginary  causes (f  which  no  eiact  record  had   been  kept 
As  ftated  above,  there  is  thii  autumn  a  vf ry  serious  attack  by  the   He^siMn   Fly  in  our 
Ontario   nvheat   fields,    particularly  in  those  sections  where  fall   wheat  is  moat  large'y 
grown.     As  a  matter  ot  fact,  fall  wheat  can  be  grown  in  every  coun  y  of  the  Proviuce, 
and  the  Hessian  Fly  is  liable  to  occur  in  any  of  these.     Certiin  areas,  however,  from  tho 
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Mtiafftctory  reialts  are  recognized  to  be  particalarlj  well  Baited  for  the  caltivation  of  this 
cereal. 

Many  experiments  by  agriooltariatB  h»ve  shown  that  better  crops  are  reaped  if 
the  seed  is  sown  early,  that  is,  abont  the  Ist  of  September.  This,  however,  is  only  true  in 
such  yeiirs  as  the  Hessian  Fly  is  not  prevalent.  Therefore,  it  is  decidedly  advisable  for 
growers  of  fall  wheat  to  remember  in  snoh  periods  as  the  Hessian  Fly  is  abandant,  what 
the  life-history  of  this  insect  is,  and,  instead  of  trying  to  sow  their  iall  whe^t  seed  by  the 
1st  of  September,  delay  this  operation  until  after  the  20th,  being  content  to  get  a  slightly 
smaller  yield  and  to  be  sure  of  it,  than,  in  the  t  ffort  to  get  a  bigger  crop,  perhaps  ran  the 
riak  of  losing  hUf  or  even  the  whole  from  the  attacks  of  the  Hessian  Fly.  By  postpon- 
ing seeding  antil  the  end  of  September,  the  appearance  of  the  yoang  plants  above  the 
groand  is  delayed  .until  after  the  egg-laying  flies  of  the  second  brood  are  dead.  Where 
fall  wheat  has  been  sown  in  Aagust  and  is  already  well  up,  it  is  considered  advisable 
when  the  Hessian  Fly  is  known  to  be  prevalent  to  feed  off  a  good  deal  of  the  green  top 
with  sheep  daring  the  month  of  September,  in  which  manner  it  is  claimed  that  many  of 
the  e^gs  are  destroyed.  Cdire  mast  be  taken  that  the  fitjlds  are  not  cropped  too  closely 
mor  too  late  in  the  season.  Late  sowing  therefore  m^y  be  claimed  to  be  the  moat  import- 
ant preventive  remedy  against  the  Hessian  Fly.  There  are,  however,  other  methods  of 
reducing  the  cumbers  of  this  insect,  among  the  more  important  of  which  are  the  treat- 
ment of  stubble  and  the  burning  of  refuse.  The  treatment  of  stubble  is  of  most  use  in 
such  districts  as  Manitoba,  where  there  is  only  one  brood  of  the  Hessian  Fly,  which  is  re- 
stricted to  spring-sown  grain.  In  1899  the  Ht)ssian  Fiy  appeared  for  the  first  time  in 
Manitoba,  where  no  fall  wheat  ii  grown,  and  did  an  enormous  amount  of  harm.  FoKu- 
nately,  this  year  there  is  no  recurrence  of  this  attack.  The  insect  passes  the  winter  in 
Manitoba,  for  the  most  part,  in  the  stubble,  although  some  of  the  pu^ria  are  carried  from 
the  field  with  the  straw.  Therefore,  if  stubbles  be  burnt  over  or  ploughed  down  deeply  In 
autamn  and  the  straw  is  fed  to  stock  or  burnt  at  any  time  before  the  flies  emerge  in 
spring,  there  being  no  autumn  brood,  this  pest  should  not  be  difficult  to  control.  The 
burning  of  refuse  which  is  thrown  down  beneath  the  threshing  machine,  will  also  dispose 
of  miuy  flix-aeeds  of  the  summer  brood  which  did  not  emerge  in  the  autamn  and  were 
carried  in  the  straw.  If  this  refuse  were  not  destroyed,  chese  would  give  forth  their  flies 
the  following  spring. 

In  cases  where  fields  are  found  to  be  infested  with  Heasian  Fly,  it  ia  sometimes  diffi- 
cult to  decide  what  a  farmer's  wisest  course  is.  If  the  infestation  is  only  light,  it  is 
sometimes  possible  to  stimulate  the  crop  by  the  use  of  a  light  application  of  some  qaick 
acting  iertiliz-ir.  Where,  as  is  generally  the  case,  there  are  patches  in  the  field  which 
have  been  destroyed,  it  is  desirable  to  save  such  parts  of  the  field  as  are  aninjured. 
Theae  p  itches  can  be  sown  in  spring  to  some  crop  which  will  not  reqaire  caltivation,  e.g. 
an  early  ripening  barley,  which  can  be  cut  at  the  same  time  as  the  fall  wheat  and  the 
whole  thn^shed  as  mixed  feed  If,  however,  it  is  necessary  to  save  the  wheat  separately, 
ppas  may  be  sown  on  these  patches,  which  can  either  be  cut  after  the  wheat,  or  the  grain 
can  be  separated  after  threshing.  In  c%ses  of  bad  infestadon  it  would  sometimes  pay 
better  to  use  the  land  at  once  for  some  other  crop. 

The  usual  practice  of  simply  cultivating  deeply  so  as  to  produce  a  good  se<^d  bed  is 
an  improper  one,  because  tht^  flix  seeds  are  present  and,  if  the  land  is  only  ciltivatH*',  the 
flies  will  emerge  in  spring  and  prove  a  source  of  infestation  to  the  uninjareJ  remainder 
of  the  wheat  crop  and  also  to  any  spring  wheat  or  birley  whic^  m%f  be  siorn  uHArby. 
Infested  areas  should  be  ploughed  down  deeply  so  that  the  flies  when  they  emerge 
from  the  fltx  seeds  shall  be  unable  to  work  their  way  o<it  Then  any  crop 
may  be  sown  except  spring  wheat.  Barley  and  rye  are  also  sometimes  liable 
to  attack ;  coniequently,  other  crops  are  preferable  to  these,  such  as  o»ts,  pias,  corn 
or  roots  There  will  sometimes  b^  cases  where  th»  farmer  is  uncertain  what  ic  is  best  to 
do,  owing  to  the  occurence  of  uainjured  patches  in  an  otherwise  badly  inf*isted  fieli.  In 
the^  cases  it  will  be  besc  to  wait  and  se-a  how  the  wh-)at  will  turn  out.  [f  at  lasc  some- 
thing else  has  to  be  substituted  as  a  crop,  probably  the  best  returns  will  be  obtained  by 
Mowing  early  ripening  corn  where  a  oalti^raior  o%i  b^  u-ied,  or  early  pias  where  the 
patches  are  surrouad'id  by  wheat.  Both  of  th'^se  cr)p4  may  ba  sovn  as  law)  even  as  the 
middle  of  Jane  and  will  give  good  resaltj.     Mr.  N.  H.  Ojwiry,  a  very  carefal  ooserver, 
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of  Watetford,  Oat.,  hai  noticed  thkt  diSrirentTArietieB  of  whwt  are  not  iojared  to  the  Bftme 
extent ;  for  intUnce,  in  one  lield  of  Clawson  wheat  about  eighty  per  cent,  of  the  planti 
contained  Heesian  I'ly  pnparia,  while  Democrat  wheat  near  at  head  waa  only  iDJiirtd  to 
ftn  extent  of  thirty  per  cent.  Again,  Clawaon  wheat  wai  ag  a  rnle  attacked  in  the  tipper 
and  earlier  sprout  which  was  killed,  but  an  nninjured  sprout  wai  growing  from  the  aefd. 
Democrat  wheat,  on  the  other  hund,  showed  the  original  epront  nninjared  or  to  a  niDoh 
leas  degree  than  the  other  variety,  and  the  aecondary  ahoot  bad  not  by  the  ind  of 
November  bd  far  been  produced.  Of  thn  two  fields  the  DjmojrAt  looh>;d  green  and 
healthy,  bnt  the  Olawaon  looked  yelljw  and  fdded,  i»nd  there  wai  a  great  deal  of  rust  oa 
the  leavea 

A  yfllow  colour  ao  often  referred  to  by  f-trmers  aa  an  indication  of  the  pretence  of 
Hesaian  ^iy  ia  a  aign  by  no  means  always  to  ba  relied  on,  for,  as  ProfeaBor  Webater,  of 
Ohio,  haa  pointed  out,  infested  pUats  are  for  a  time  of  a  brightiT  green  and  more  stocky 
thftn  those  in  a  healthy  condition.  However,  there  are  fri(]apntly  in  the  autumn 
enough  dead  leaves  and  shoota  to  give  the  fields  a  brown  and  unhealthy  appearance,  and 
these  together  with  leiivea  attacked  by  the  fun|{ouB  dis>*aw  ruit,  which  sometimea,  aa  dar- 
ing iiiB  preBent  autumn,  is  very  abundant,  may  have  bsen  the  cause  of  the  appearance 
wucb  is  so  often  deacribed  aa  "  yellow  from  Hesaian  Fly." 

OcTivoRua  IN  Obain. — There  have  been  reports  from  reBtrict«d  localities  chiefly  ia 
the  western  conntiea,  of  injury  to  grain  fields  by  the  larvae  of  the  amputating  brocade 
moth  (Hadena  areiica,  Bdv.)  and  other  ontworms. 

«WinEWOBH»  are  mentioned  in  several 
^^^^^  localities  but  no  apecimeus  havo  been 


White  Gruhs  The  larvm  of  the  Juos 
beetle*  {Laahrto/.Urna),{Yig.\f>,  3  and  4), have 
done  a  good  deal  of  harm  not  only  in  paaturca 
but  to  some  Geld  crops  in  different  parts  of 
the  province.  Notwithstanding  the  very 
ditTrirent  appnarance  of  these  two  kinds  of 
grnbs,  I  find  that  thry  are  very  frequently 
confounded  with  each  other  by  farmers. 
Wireworma  (Fig.  19),  the  larva!  of  the  Click 
Beetles  (Figs.  16,  17,  18),  are  slander  cylin- 
drical shaped,  toui{h-Bkianed,  bright  yelliw, 
grubi,  about  one  inch  long  by  one-eighth  of 
an  inch,  or  less,  wide.  The  two  ends  of  the 
body  are  eomewhat  similar  in  general  appear 
ance ;  Fig.  20  represents  the  pupa  of  a  wire- 
worm,  upper  and  under  side.  White  Grabi 
(Pig.  15,  2)  on  the  other  hand,  are  mudi 
larger,  heavy-bodied,  almost  sack-shaped,  white  grabs  with  yellow  heads  having  the 
end  of  the  body  enlarged,  curved  down  and  brown  from  their  earthy  oontents  showing 
through  the  thin  nkin.  If  the  body  were  atraightened,  it  would  meaaure  an  inch  and  a 
half  or  more,  by  three-eighths  of  an  inch  wide  at  the 
widest  part  The  duration  of  the  larval  life  of  these 
two  Insects  is  probably  about  the  same.     The  eggs  of  x-^ 

the  June  beetles  are  laid  in  spring,  and  the  young  ,■,  \ 
grubs  feed  all  the  first  summer  and  throngh  the  second  '-'  \ 
one,  attacking  the  roots  of  all  kinua  of  plants,  but  be-  > 

ing  moat  numeroua  in  fields  where  them  are  trees,  or      Yt%.  16.  I 

round  the  fdgfu  of  fields  near  trees.     By  the  end  of 
the  second  aommer  they  become  full-grown  and  change  ikxls 

to  bpetlf  B,  bat  do  not  emerge  until  the  apring  of  the 
third  year.     Wireworma  begin  their  Uvea  much  less     ^z^^— tj--j  7|^ ,'  " 
regularly  at  any  certain  time  of  the  year;  the  perfect    ^— ^-7^' ' 
beetles  belong  to  a  very  large  number  of  genera  and  j..    j,,  _^  Wiwwonn 

•pccifB,  which  occur  through  the  seuon,  and  Uie  egga 
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of  nme  kinds  mny  be  laid  «t  Kny  time.  The  food  of  vireworma  hM  a  maoh  larger  range 
than  is  the  oaae  with  the  white  gniba,  many,  and  theie  are  the  moat  injnrioiiB  speoiea, 
feed  upon  the  roota  of  grain  and  other 
OTopa,  gnwa,  ahrnbs  and  tree*.  Some  feed 
on  decaying  wood  and  other  vegt  table  mat- 
ter, and  iome,  at  any  rate  oocaaionally,  are 
even  predaceons.  On  the  whole,  however, 
the  class  mnst  be  considered  as  decidedly 
injnrioae.  In  the  beetle  state  Cliok-beetlea 
[Fig.  21}  are  not  considered  very  deatmctive 
but  one  species,  CorymhUts  tartaUt,  Uelsh , 
has  of  late  years  been 
detected  as  a  rather 
freqnent  enemy  c 
Uie  apple,  feeding  - 
in  the  flowers  and 
deetioying  the  es- 
sential organs,  and 
also  eating  the 
young  foliage.  Aa 
a  gener&l  remedy  for  both  of  the  above  named  olaaaea  of  inaeots, 
late  plonghing  has  been  fonnd  beneficial,  by  breaking  np  the  pa- 
pal cells  at  the  time  the  insect  is  in  a  tender  condition  and  ezpoeing 
it  to  many  dangers  when  it  is  either  a  papa  or  an  immature  beetle,  and  unable  to  make 
another  cell.  The  trapping  of  the  mature  Olick-beetlei  by  using  pieces  of  potato  poisoned 
with  Paris  green  placed  on  the  ground  near  where  the  beetles  seem  to  be  abundant  is 
claimed  by  aome  experimenters  to  have  been  attended  with  considerable  aucoeaa.  The 
June  beetles  are  largely  foliage  eaters  and  are  specially  attracted  to  certain  kinds  of 
trees.  Many  may  be  destroyed  by  spraying  these  attractive  trees  with  Paris  green  and 
lime,  which  may  be  applied  as  strongly  as  one  pound  of  Paris  green  with  two  poonda  of 
lime  in  100  gallons  of  water. 

Thb  Pka  Wexvil  (Bruekua  pitontm,  L.,  Fig  22). — Tear  after  year,  the  loss  in  the 
pea  crop  from  that  old  and  well  known  enemy,  the  Pea  Weevil,  is  simply  appalling: 
The  life  history  is  well  known  and  it  mnst  be  claimed  that 
the  remedy  is  practical,  that  is,  effective,  cheap  and  easy, 
and.yet  it  is  not  applied  regularly  by  pea  growers  as  it 
ought  to  be.  An  fu-  as  I  can  learn,  ^e  lu'ge  seed  mer- 
chants and  the  large  growers  do  fumigate  their  pease  with 
biaolpbide  of  carbon  and  destroy  the  contained  insects. 
The  trouble  seema  to  be  with  the  small  growers  and  farmera 
who  save  a  few  bushels  for  seed  and  do  not  take  the  trouble 
to  treat  these  small  quantities.  As  is  well  known,  the  Pea 
Weevil  comes  to  maturity  in  autumn  and  if  the  season  is  favorable  emerges  at  that  time 
of  the  year  and  passes  the  winter  under  rubbish  and  in  out-build inga.  Slany,  however, 
remain  in  the  pease  and  do  not  emerge  until  the  followiug  spring,  when  they  are  frequent- 
ly sown  with  the  seed.  The  perfect  insects  are  very  active  little  beetles  which  fly  eauly 
to  the  pea  fields  about  the  time  the  blossoms  appear.  They  feed  for  some  time  on  tlw 
flowers  and  leaves.  Aa  soon  aa  the  young  pods  are  formed,  the  females  lay  their  eggs 
span  them,  from  which  the  grubs  hatch  and  eat  their  way  into  the  pod  and  penetrate 
the  fonning  seeds. 

Remediea :  The  best  remedies  for  this  insect  are  the  treatment  of  the  seed 
with  bisnlphide  of  carbon,  late  Bowing  and  the  holding  over  of  seed.  Fumigat- 
ing with  bisulphide  of  carbon  is  the  method  now  generally  adopted  by  seed  merchants 
and  moet  of  them  have  special  hcuses  for  "  bugging  pease."  Farmers  can  easily  make 
nae  of  this  same  method  by  taking  an  ordinary  45  gallon  coal  oil  barrel  which  will  hold  five 
bushels  of  pease.  According  to  the  quantity  of  seed  to  be  treated,  one  onnoe  of  bianl- 
phEde  is  need  to  every  100  pounds  of  pease,  that  is  three  ounces  if  the  barrel  is  filled. 
The  ohemioal  may  beuther  plaoedin  a  flitopen  baatn  on  the  top,  or  it  may  be  poured 
6  EN. 
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directly  on  to  tha  grain.  The  top  of  tha  barrel  muat  be  qaisklj  repluted  and  ooverad 
np  with  cloths,  etc.,  h  tightly  aa  pouible.  This  treatment  Bhoald  be  carried  on  in  a 
■hed  ont  of  doors,  and  the  barrel  mnst  not  be  opened  for  48  hoars.  Bisulphide  of  car- 
bon is  a  oolonrlesa  malodorans  liqnid  which  Tolstilizee  readily  st  ordinary  temperatarei. 
The  vapour  is  quite  invisible,  bat  being  heavier  than  air  it  sinks  readily  and  permeatei 
the  contents  of  the  barrel.  It  i>  very  iDflammable  and  care  mnat  be  taken  when  using 
it  that  no  light  of  any  kind  is  brought  near.  This  treatment  should  be  done  ia  the  au- 
tumn as  soon  as  possible  after  the  pease  are  threshed  and  before  the  weather  has  become 
cold.  The  sooner  the  treatment  is  done,  the  less  injury  the  weevils  will  have  done  to  the 
seeds,  and,  if  the  bisulphide  is  not  need  until  cold  weather  has  set  in,  its  efleat  upon  the 
insecta  is  very  much  less  than  when  they  are  in  an  active  condition.  Moreover,  by  delay- 
ing treatment  there  is  the  risk  in  mild  autumns  that  the  beetles  may  have  attained  full 
growth  and  left  the  seeds.  The  late  sowing  of  peas  is  useful  in  preveuting  attack  by 
weevil,  but  the  method  is  not  in  favour  with  farmers  became  Ute  sown  peas  in  certain 
seasons  are  liable  to  be  so  much  attauked  by  mildew  as  to  teda.:e  the  crop  sometimea 
more  than  would  be  done  by  the  weevil.  The  holding  over  of  pease  until  the  second 
yeftr,  keeping  them<in  close  bags  to  prevent  the  escape  of  the  beetles,  is  certainly  a  good 
remedy  and  is  not  practised  by  those  who  use  small  quantities  of  seed  as  much  as  it 
ought  to  be.  The  reduction  of  vitality  of  seed  pease  held  over  for  one  year  is  very  little 
indeed.  Unlike  the  Bean  Weevil,  the  Fea  Weevil  cannot  propagate  in  the  dry  seed  so 
that  every  beetle  which  emerges  dies  inside  the  sacks.  Before  sowing,  the  injured  seeds 
must  be  separated  and  only  those  which  are  perfect  planted. 

Thk  Fit  a  Moth  (^Semtuia  nigricana, 
Stepb.,  Fig.  23). — In  the  eutern  counties  of 
Ontario  and  i-xtending  down  thiough  Quebec 
into  the  Maritime  ProviaoeH,  mnch  harm  has 
been  done  by  the  caterpillars  of  the  Pea  Moth. 
They  have  been  ]iarticularly  abundant  at 
Ottawa  this  year  in  late  peas.  As  this  insect 
resembles  the  Codling  Moth  very  much  in  its 
methods  of  attack,  some  experiments  were 
tried  at  my  requrst  by  Mr.  J.  E  Wetmore,  of 
Olifton,  N.B  ,  by  spraying  the  vines  when  the 
joung  pods  were  forming  vith  a  Paris  green 
mixture  which  had  been  rendered  adhesive  by 
the  addition  of  whale-oil  soap.  The  results  from  these  experiments,  although  not  conoln-  ' 
aive,  are  of  a  hopeful  character  and  will  form  the  basis  of  lurthor  experiments  next  year. 

Tub  Destructive  Pea  Afuih  {Ifeetarophora  deslrvclor,  Jnsn.). — This  insect  which 
was  the  cause  of  such  extensive  injury  to  the  pea  crop  last  year  not  only  in  the  southern 
States  but  extending  further  north  into  Canada,  has  this  yew  not  been  so  bad  as  in  1899 
but  still  has  caused  considerable  loss.  In  the  eastern  counties  the  larger  number  of 
attacks  have  been  noticed.  The  J.  H.  Allan  Seed  Oompany,  of  Picton,  reports  that  "  this 
season  it  has  done  considerable  damage  in  New  York  State,  Michigan  and  Wisconsin. 
Lastseo^D  as  well  as  this  it  caused  injury  in  Prince  Edward  Countr  as  well  as  in  Len- 
nox and  Addington.  We  are  also  told  that  it  did  much  damage  in  Renfrew  County." 
Last  year  in  the  State  of  Maryland  the  loss  from  this  insect  was  put  at  ?3,000,00l),  and 
during  the  past  summer  the  loss  in  the  same  crop  mach  exceeded  that  amount.  More- 
over, not  only  did  this  insect  attack  the  pea  crop  but  it  was  found  to  be  mnch  mare 
distinctively  an  enemy  of  clover.  This  attack  upon  clover  was  not  serious  in  Oanado,  and 
at  Ottawa,  where  plots  of  peas  were  entirely  destroyed  by  is,  clover  plots  closely  oon- 
tiguous  showed  no  sign  of  the  presence  of  the  aphis  until  very  late  in  the  seiBon,  when  all 
peas  had  been  killed  by  frost  (November),  and  when  a  few  were  found.  Many  remediea  were 
experimented  with  by  Prof.  Johnson,  State  Entomologist  of  Maryland,  thsdesoribar  of 
the  species,  and  it  was  found  that  what  has  been  called  ■'  the  brush  and  cultivator  method  " 
was  the  most  effective.  For  this  it  is  necessary  that  the  peas  should  be  sowed  in  rows 
from  24  to  30  inches  apart,  and  not  broadcasted.  He  says,  "  The  vines  were  brushed 
backward  and  forward  with  a  good  pine  switch  ahead  of  an  Iron  Age  cultivator,  which 
was  draws  by  one  horse,  and  in  this  manner  the  insects  whioh  leave  the  vinai  t^Mlj  vhan 
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theu  ue  ah^en  were  oorered  up  and  %  lftrj[«  proportion  of  them  deetroyed."  The  cnl- 
tir&tioo  WH  not  lepeated  until  the  third  daj,  m  it  tuaally  reqoiied  48  honn  to  dastror 
the  inaeota  when  covered  with  earth.  Another  method  which  wu  triad  with  coaaiderable 
■ncceai,  oonibted  of  a  bmah  which  dialodged  the  insects  ao  that  they  (ell  into  a  pan  con- 
taining coal  oil  and  water,  and  dragged  between  the  rowa.  In  this  way  a  bnahel  of  plant 
lice  were  caught  to  each  row  of  peaa  125  roda  long.  Spraying  was  tested,  hnt  it  waa 
abandoned  becaiiBe  no  apray  conld  be  found  which  would  deatroy  a  Urge  enoagh  percent- 
age of  the  insects  to  warrant  the  expense  of  the  operation.  An  extensive  experiment) 
however,  covering  600  acres  wbere  the  plants  were  brnshed  and  cnltivated  every  third 
day  for  a  period  of  two  weeks,  forty  men  being  employed,  was  very  Bnccewtnl.  In  this 
manner  the  entire  field  waa  aaved,  nettinff  the  owner  from  25,00U  to  30,000  cases  of  peM 
ot  two  dozen  tins  each.  It  is  also  stated  that  a  field  not  far  diatant  where  nothing  waa 
done,  was  to  ally  ruined.  As  is  naually  the  case  with  all  kinds  of  plant  lice  when  they  oocnr 
in  excessive  nnmbera,  the  Destructive  Fea  Aphia  has  been  vigorously  attacked  by  many 
kinda  of  parasites,  which  at  Ottawa,  at  any  rate,  have  had  a  remarkable  effect  in  reducing 
its  numbers  Although  the  plant  lice  weie  extremely  abundiint  in  some  places,  they  were 
almost  totally  wiped  oat  on  one  or  two  occasiona  by  certain  of  these  enemiea.  The  most 
useful  parasite  at  Ottawa  was  a  small  dipterona  fly,  probably  of  the  genos  Diplufia. 
The  small  orange  maggots  of  abaot  a  sixteenth  of  an  inch  in  length  crawled  abont 
among  the  colonies  of  plant  lice  and  destroyed  them  in  large  numbers,  piercing  their 
bodies  with  their  mouth  partd  and  sucking  out  their  juices  in  the  same  manner  as  is  done 
by  the  larvtc  of  Syrphus  flies.  When  full-grown  these  larvte  spin  a  small  close  cocoon 
either  in  the  angles  of  the  leaves  or  stem,  or  lolling  to  the  ground  make  a  cocoon  of  silk 
with  particles  of  sand  attached.  There  were  continuous  broods  of  this  useful  parasite 
throughout  the  season,  and  the  minute  gray  midgee  could  be  seen  about  the  infested  plants 
at  all  times.  The  last  brood  spun  their  cocoons  in  the  middle  of  October,  and  the  larvn 
will  remain  in  them  until  next  spring.  Several  species  of  ladybud  beetles,  Syrphus  flies 
and  lace-winged  flies  weie  also  abundant,  aa  well  aa  apeciee  belonging  to  the  hymenop- 
temna  genera  Praon  and  Aphidtua.  The  first  of  these  emerges  from  its  hoet  and  spins  a 
cocoon  beneath  the  dead  body.  The  Utter  passes  through  all  its  stages  inside  the  body 
of  the  plant-lonse  and  when  mature  eats  its  way  out  through  a  circular  hole. 

FoDDBB  Okofb. 

■      ■  Thb Cloveh  itoOT-BORXB  (HyUutimts  obaeurug,  Marsh  = , Hy- 

lesinna  trifolii,  Muell.,  Fig.  '2i)  — The  Oiover  Root-borer  gener- 
ally occurs  in  a  few  localities  in  Canada  every  year,  but  is  seldom 
the  cause  of  much  harm  and  this  will  b»  more  and  more  the 
case  not  only  with  this  species,  but  with  the  Idtrge  Oiover 
Weevil  (Phylonomus  punetatus),  aa  farmers  get  more  into  the 
way  of  sowing  clover  to  a  larger  extent  as  a  green  fertilizer 
and  plough  it  down  after  the  first  crop.  During  the  paat 
summer  the  Clover  Root-borer  waa  observed  doiug  some  harm 
in  old  Gelds  of  clover  but  also  in  some  new  ones  right  across 
the  province.  The  worst  occurrences  were  near  London,  at 
Pioton  and  in  a  small  patch  at  Ottawa.  Clover  which  ia 
infeated  flowers  irregularly  and  the  plants  have  an  unhealthy 
appearance.  The  inaect  may  be  found  in  autumn  in  all  stages 
in  the  roots  of  clover  plants  ;  the  beetle  comes  to  fall  growth 
late  in  autumn  and  remains  in  its  burrows  until  the  following 
spring.  The  remedy  for  this  inaect  is  a  short  rotation.  The 
valne  of  clover  aa  a  fertilizer  is  now  so  well  known  that  far- 
mers do  not  heutate  to  plough  down  their  meadows  aa  soon  aa 
they  find  traces  of  thia  inaect.  This  should  be  done  as  soon 
as  Uiere  la  a  pretty  good  growth  on  the  ground  after  the  fint 

vt     u     m        t>    1 1 crop  ot  hay  has  been  removed. 

Fie-  M.-01ovBr  Eoot.bor«.  ^^  j^^^  ^^^^^  ^^^^^  (Phj/touomus  punttatuM,  Fab.) 

waa  foond  to  be  abundant  in  the  larval  condition  in  a  field,  near  Pioton,  Ont.,  which 
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FiR.  25.— Moth  of  Spotted  Catwonn. 


was  also  infested  by  the  Glover  Root-borer.  These  larvse,  however,  were  almost  all 
attacked  by  the  fangus  ErUomophihora  phyUmomi,  Arthar.  Almost  every  blade  of 
grass  rising  above  the  clover  had  at  its  tip  a  dead  or  moribund  larva,  and  of  a  large  num- 
ber which  were  apparently  healthy,  collected  for  rearing,  there  was  hardly  a  specimen 
which  produced  the  beetle.  The  diseased  grabs  were  of  all  sizes  from  very  small  to  fall- 
grown.  This  was  on  the  24th  of  May.  A  few  of  the  fall-grown  larvn  taken  at  that 
time  span  their  lace-like  cocoods  in  the  beginning  of  June  and  two  beetles  emerged  about 
the  end  of  the  month.  The  beetles  measure  over  four-tenths  of  an  inch  in  lengthi  are 
oval  in  shape  and  of  a  brown  colour  with  four  pale  punctured  lines  on  the  sides.  The 
beak  is  rather  short  and  blunt,  the  thorax  smooth  and  swollen  with  three  pale  lines. 
The  wiug  cases  each  bear  ten  deeply  impressed  lines  of  punctures,  from  which  the  species 
takes  its  name. 

Roots  and  Yrgbtablbs. 

A  great  number  of  insects  have  been  complained  of  during  the  past  season  as  having 
attanked  more  or  less  root  crops  and  vegetables.  Some  of  the  more  important  of  these 
are  the  following : 

Cutworms — The  Spotted  Out  worm,  as  the  larva 
of  Noctua  G  nigrum^  L ,  Fig.  25,  has  been  inappropriately 
called,  was  extremely  abundant  in  many  localities 
along  the  north  shore  of  Lake  Ontario,  injuring  all 
kinds  of  garden  and  root  crops.  This  ii  never  a  rare 
insect,  but  this  year  it  was  enormously  abundant  The 
brood  of  which  larvte  are  found  during  July,  was  the 
one  this  year  which  did  most  harm.  This  species 
seemed  to  take  the  place  in  Ontario  and  resembled  very 
much  in  its  habits  and  time  of  appearance,  the  Variegat- 
ed Out-worm,  Peridroma  saueia,  of  which  there  has  been  a  disastrous  outbreak  this  sum- 
mer all  through  the  Province  of  British  Columbia.  The  larva  of  Noctua  C-nigrum  is  grey 
or  pale  brownish  of  varying  shades.  When  full-grown  it  is  nearly  an  .inch  and  three-quarters 
long,  rather  slender,  being  less  than  a  quarter  of  an  inch  at  its  widest  part.  The  mark- 
ings are  difificult  to  describe,  and  vary  very  much  in  intensity.  There  is  always  a  pink- 
ish sub  stigmatal  stripe,  and  the  whole  of  the  dorsal  area  is  more  or  less  crossed  and 
darkened  by  indistinct  blackish  blotches  or  mottlings,  which  on  ench  segment  on  the 
dorsum  take  somewhat  the  shape  of  the  letter  "  M  "  with  the  top  pointing  towards  the 
anal  end.  In  some  specimens  there  is  a  supra-Uteral  row  of  spots  on  each  side  gradually 
increasing  towards  the  anal  end  both  in  size  and  intensity  of  velvety  black.  On  the  last 
segments  theiie  are  elongated  angular  blotches  with  the  apex  pointing  forward.  There  is 
also  a  narrow  medio-dorsal  pale  line  and  a  pale  lateral  line  on  each  side.  However,  no 
two  specimens  agree  exactly  in  ornamentation,  but  all  have  the  appearance  of  being  cov- 
ered with  a  course  network  of  black  more  or  less  obsolete  over  a  pale  brown  grround 
colour.  The  moths  appeared  in  large  numbers  from  July  till  the  end  of  the  season  and  it 
is  most  probable  that  Uie  eggs  are  laid  in  late  summer  and  autumn  and  that  the  larvse 
hibernate  half  grown. 

The  Variegated  Out- worm  (Peridroma  saueia  Hbn.)  was  also 
found  in  considerable  numbers,  the  large  caterpillars  nearly 
two  inches  long  by  over  a  quarter  of  an  inch  wide,  attacking 
all  garden  plants  and  also  doing  harm  in  orchards  upon  apple 
trees.  Some  pupa;  of  this  species  (Fig.  26)  with  the  |  moths 
Fig.  26.-VAriegrated  Cntworm:  ready  to  emerge  were  found  at  Ottawa  in  the  beginning  of 
pupa.  November,  but  the  weather  changed  immediately  afterwards, 

and  it  is  hardly  likely  that  the  whole  of  thid  brood  produced  moths  before  winter  set  in. 
The  life  history  of  this  species  in  Canada  as  to  hibernation  is  not  definitely  known  from 
actual  observation,  but  from  the  above  incident  it  would  appear  as  if  moths  which 
emerge  in  July  and  August,  must  lay  their  eggs  (Fig.  27)  and  the  larvoo  hibernate  par- 
tially grown.  Moths  which  emerge  in  October  and  November  probably  pus  the  winter 
in  that  oondition,  and  it  would  also  appear  as  if  some  must  remain  in  pupa  until  the 
following  spring. 
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The  remedies  for  ontworms  which  have  given  the  best  results 
•re  the  bandiDg  of  freshly  set  out  annual  plantf,  either  with  rings 
of  paper  or  tin,  so  that  this  protection  extends  down  about  an  inch 
beneath  the  surface  of  the  soil  and  an  inch  and  a  half  or  two  inches 
above  it.  Faded  leaves  which  hang  down  and  touch  the  ground 
must  be  cut  off.  This  protection  is  particularly  applicable  for  cab- 
bages, tomatoes  and  tobacco.  For  clearing  infested  land  either  just 
before  planting  or  when  a  crop  is  found  to  be  att8u:ked,  the  now  well 
known  mixture  of  bran  and  Paris  green  gives  excellent  results. 
This  mixture  may  be  applied  either  wet  or  dry.  In  the  latter  method 
the  bran  should  be  slightly  dampened  with  water  containing  2  or  3 
ounces  of  sugar  to  the  gallon  of  water.  After  mixing  thoroughly  so 
that  the  whole  mass  may  be  slightly  moist,  but  at  the  same  time 
feel  dry  to  the  touch,  dust  over  it  a  sufficient  quantity  of  Paris  green, 
green  arsenoid,  or  some  other  similar  poison,  to  give  the  mixture  a 
Fig.  37.  —  Variegated  slightly  green  colour.  In  the  former  recommendations  it  was  advised 
^^Ti'ki '  "'  "{fifli^  ^  ^^  Paris  green  to  the  bran  in  a  dry  condition ;  but  this  is  not 
egff'cloBter  otTfwig.  '  satisfactory,  because  on  account  of  the  weight  of  this  poison  it  sinks 

at  once  to  the  bottom  when  stirred.  The  bran  or  meal  mixture 
should  be  sufficiently  dry  to  run  through  the  fingers  easily.  It  should  then  be  placed  in 
small  heaps  a  few  feet  apart  where  the  cutworms  are  thickest  and  wUl  be  greedily  eaten 
by  these  insects.  This  is  merely  a  modification  of  Prof.  Riley's  trap  remedy  which  has 
been  used  successfully  for  many  years.  This  consists  of  tying  up  in  small  bundles  any 
green  succulent  vegetation  such  as  any  luxurient  weed  which  may  be  growing  by  road- 
sides, and  after  dipping  them  in  a  strong  mixture  of  Paris  green  and  water,  distribute 
them  over  the  land  or  along  the  rows  of  a  crop.  The  greatest  drawback  to  this  method 
of  fighting  cutworms  is  the  fading  of  the  plant  used.  This  may  be  prevented  to  a  certain 
extent  by  placing  i^  shingle  on  the  top  of  each,  which  has  the  double  advantage  of 
attracting  the  cutworms  as  a  hiding  place,  and  of  preventing  evaporation  from  the  bundles. 
It  is  seldom  that  plants  attacked  by  cutworms  can  be  treated  successfully  by  spraying, 
except  in  the  case  of  climbing  cutworms  in  orchards. 

Cabbaob  Worms  — The  cabbage  crop  during  the  past  season  has  suffered  from  sev- 
eral enemies.  The  root  maggots  caused  great  havoc  in  many  places  among  cauliflowers 
and  early  cabbages.  The  Diamond* back  Moth  {PltUella  crudferarum^  Zell )  was  abun- 
dant and  destructive  in  dry  districts  to  cabbages,  turnips  and  rape,  but  the  worst  enemy 
of  the  cabbage  crop  this  year  wati  the  White  Cabbage  Butterfly  (Pi^ru  rapes,  L.),  the  green 
caterpillars  of  which  were  so  numerous  from  Peterborough  westward  almost  to  Hamilton 
and  also  at  Ottawa  and  other  places,  as  to  reduce  seriously  the  crop  of  turnips  which, 
owing  to  the  leaves  being  destroyed,  could  not  "  bulb  "  Cabbages  in  fields  and  gardens 
were  also  seriously  injured.  There  are  always  every  year  certain  insects  which  are  liable 
to  increase  and  do  harm,  but  the  Cabbage  Butterfly  is  one  which  may  be  treated  with 
comparative  ease.  The  caterpillars  are  particularly  susceptible  to  the  effects  of 
pyrethrum  insect  powder,  and,  if  a  mixture  be  made  of  one  pound  of  this  powder  with 
four  pounds  of  cheap  flour  and  the  whole  be  kept  for  twenty-four  hours  in  a  tightly  closed 
jar  or  canister,  and  tben  dusted  over  the  plants,  it  will  kill  all  of  the  caterpillars  upon 
which  it  falls,  without  inju*y  to  the  plants  and  without  danger  to  those  who  consume 
them.  The  proprietary  mixture  known  as  Slug  Shot  has  also  proved  very  deadly  against 
'^  cabbage  worms,"  as  these  caterpillars  are  generally  called,  but  this  must  only  be  used 
early  in  the  season  while  the  plants  are  small,  as  it  contains  poison.  This  insect  was 
probably  more  abundant  during  the  past  season  than  it  has  ever  been  noticed  before,  but 
toward  the  end  of  the  summer  it  was  destroyed  in  enormous  numbers  by  an  epidemic 
bacterial  disease.  Caterpillars  which  were  attacked,  first  assumed  a  pallid  or  bluish  white 
appearance  and  then  gradually  turned  brown  in  blotches  whioh  enlarged  until  the  whole 
body  was  a  putrid  mass.  This  disease  was  at  its  height  in  the  beginning  of  September 
and  continued  to  the  end  of  the  season.  The  spread  of  the  White  Cabbage  Butterfly  has 
been  very  rapid.  It  is  said  to  have  been  imported  into  America  first  at  Quebec  about 
1858,  from  which  point  it  has  spread  in  every  direction.  Although  it  had  reached  the 
Pacific  coast  in  the  United  States  some  years  ago,  it  is  only  during  the  past  summer  that 
it  has  appeared  as  an  enemy  of  the  cabbage  grower  on  the  coast  in  British  Colombia. 
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The  fint  record  for  th^t  provinos  wm  bj  Mr.  J.  W.  Cockle  who  foand  it  at  Eulo  in  the 
Kootensy  district  I»t  year. 

The  DiAMONDBAOE  Moth  (Plutella  cruei/ararum,  Zell.)  aeldom  doea  ver;  mnoh 
hftrm  in  Ontario  bat  in  the  Weet  it  ie  terribly  deBtrnctive  to  all  oTopa  belonging 
to  the  Oabbkfie  family,  and,  owing  to  the  fact  that  (he  caterpilUrt  feed  almost 
entirely  beneath  the  leaves,  it  ia  extremely  diffioalt  to  apply  an  efieocire  remedy.  TIm 
beet  resnltB  have  been  obtained  with  dry  powdery  mixtures  containinn  poiaon,  blowo 
between  the  leaves  by  means  of  agricnltnral  bellows  and  insect  gnni.  For  this  pnrpOM, 
a  strong  mixture  of  one  pound  of  Paris  green  in  36  poands  of  air-slaked  lime,  or  perfectly 
dry  flonr,  gave  good  reenlts  If  liqnid  applications  are  used,  a  sufficient  quantity  of  soap 
must  be  added  to  make  them  adhere  to  the  foliage  of  such  plants  as  turnips  and  cabbages, 
aod  a  nozzle  on  an  angled  support  must  be  used  so  as  to  throw  the  spray  well  up  under 
the  leavee.     A  knapsack  sprayer  with  a  cyclone  nozzle  answers  well  for  this  purpose. 

The  Boot  Maogots  (Anlhomyida). — Theae  troublesome  insects  have  as  usual  done 
a  great  deal  of  harm  and  many  experiments  have  btien  tried  to  secure  a  practical  remedy. 
Unfortunately  no  very  good  results  have  been  obtained.  Onions,  cabbages  of  all  kitLds, 
beans,  com  and  radishes  have  suffered.  Mixtures  containing  carbolic  acid  in  some  form 
seem  to  be  the  most  hopeful.  Whale-oil  soap  gave  tolerably  good  results.  The  moat 
satisfactory  experiments  were  with  early  cauliflowers  which  were  protected  to  a  large  ex- 
tent by  means  ol  the  Gough  Tarpaper  Discs,  These  consist  of  a  disk  of  ordinary  tarred 
building  felt  with  a  split  from  the  margin  to  the  centre  bo  as  to  allow  of  their  being 
placed  around  the  stems  of  newly  plant^'d  cauliflowers.  The  odour  of  the  tarred  paper 
preventing  the  flies  from  laying  thpir  eggs,  and  the  tarred  paper  disc  also  had  the  effect  of 
holding  moiatnre  around  the  roote  and  inducing  a  copious  growth  of  yoting  rootlets, 
which  were  of  great  service  in  helping  lightly  attacked  plants  to  outgrow  the  injury. 

AsPARAQUB  Bbetlis. — The  two  species  of  Asparagus  Beetles  which  were  mentioned 
in  our  last  report  are  still  present  in  the  Niagara  district  and  together  with  the  Aspar- 
agus Rust  have  done  a  certain  amount  of  harm.  Fig.  28  represent* 
Crioeerig  asparagi,  h  ,  e;g8  on  plant,  larva  and  beetle.  They  have 
not, however,  spread  through  the  district  to  the  same  extent  as  it  was 
thought  they  would  last  season,  judging  from  their  sudden  appear- 
ance in  the  country  in  sush  large  numbers.  Asparagus  growers 
seem  Ut  have  grasped  the  idea  of  fighting  them  as  larvie,  and  a 
great  many  beds  were  dusted  regularly  with  fresh  lime  when  the 
larviB  were  npon  them.  This  aeema  to  have  been  the  remedy 
which  was  most  nsed. 

TcBSiP  .Aphis  {Aphig  braiHece,  L.), — There  has  been  a  decided 
absence  of  the  Turnip  Aphis  in  most  parts  of  the    Province   dnring 
the  season  o(  1900,  except  up  in  the  north-western  counties.      In 
some  places  in  Huron  County  the  loss  has  amounted  to  about  half  or 
more  of  the  crop.     The 
eggs  for  this  species  are 
laid  in  large  qnintities 
on  the  old  leaves  of  the 
tnrnips,and  where  these 
Fj,^  2g,  are  cut  from  che  plants 

and  left  in  the  fields  it  would  be  well  to 
plough  them  down  deeply,  ao  that  the 
young  plant-Iice  when  they  hatch  in  spring 
would  be  unable  to  get  out.  It  would  of 
course  be  well  also  to  avoid  planting  a  crop 
of  the  Cabbage  or  Tnriup  family  on  the  same 

land  the  following  year.  Fig.  2g.-Tnniip  Aphis. 

Frdits. 
The  large  amount  of  attention  which  has  been  devoted  to  fiait  tre«  and  orchard 
peats  consequent  upon  the  accidental  introdnotion  into  Oanala  of  the  San  Joti  Soale, 
which  is  discusssed  fully  in  another  part  of  this  Report,  has  had  a  decidedly  good  effect  in 
stirring  up  fruil  growers  to  attend  more  carefully  to  their  orchards.  Spraying  has  been 
more  regularly  and  generally  done  for  leaf-esting  insects  and  Codling   UoUl       Ltte  fall 
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and  oftrl  J  Hpring  »pplioationa  hrnvt  been  made  for  eoale  iuBecta  and  all  the  operations  o£ 
the  orchard  seem  to  be  better  attended  to  thaa  was  formerly  the  oaae.  fruit  growers  are 
learning  the  habits  of  many  of  their  regnlar  pest«,  and  there  is  a  mach  greater  demand 
for  information  sbont  injarioDB  inseota  than  was  the  can  only  a  year  or  two  ago. 

The  OoDLiKa  Moth  and  Fldm  Cdbcdlio  do  not  aeem  to  have  been  so  destmotiTe, 
jndging  fiom  reports  received,  aa  nsual.  The  Trht  Catebpillabs  which  have  been  so 
abondant  all  chrongh  the  Dominion  were  decided  leas  destmctire   laat   apriog.    The  fife- 


Fig.  3a— Apple  Putol  C»»e-borar. 


■potted  Bnd  moth  and  Oblfqne-banded  Leaf-roller  did  their  share  of  miachief,  and  early 
spring  insects  w* re  rather  more  than  nanally  troublesome  along  the  ahorea  of  Lake  Ontario. 
The  Cigar  Caao  bearer,  the  Apple  Piatol  Caae-bearer  (Fig.  30)and  leaf-rollera  (Fig.  31)  were 
about  equally  abundant  and  where  neglected  did  harm.  The  species  of  leBt-roller  which 
seemed  to  do  the  most  harm  was  Lophodtnia  qvadriftueiarui,  Fern.  From  Hamilton  larvre  of 
the  Palmkb  Worm  {Y<ptolophua  pontettllu»,iI^rT.)  were  sent  at  tha  end  of  Jnne,and  a  little 
later  the  same  thing  waa  sent  in  from  Oakville.     Thia  is  rather  aa  nnnanal  peat  in  Oanada 

and  had  attracted  attention 
from  the  extreme  aotivity 
of  the  caterpillars.  The 
Roas  Obafkr  waa  reported 
as  troublesome  on  apple 
tteea  at  Niagara  and  Qrims- 
by,  and  the  Olovbb  Mits 
did  oousiderabte  harm  to 
fruit  trees  all  through  the 
western  counties  where 
it  was  generally  reported 
as  "  Red  Spider."  Cakkkb- 
W0RH8  were  deatrnetive  in 
restricted  localities  dnriov 
May  and  early  June.  The 
speciea  of  which  apecimens 
were  sent  in,  proved  to  be 
the  Fall  Oankerworm.  Tha 
Babswood  Loopbb  (ffyber- 
nia  tiliaria,  Harr.)  Fig.  32 
was  particularly  abondant 
in  the  Ottawa  district,  at- 
tacking not  only  apple 
trees  but  various  toraat 
trees,  especially  the  maple. 
*«.«:i.-Ti.sii.«woodLoop.r.  elm    and    b«i. wood.     ^ 

VMtem  Ontvu^  especially  in  the  Niagara  distriat,  an  interesting  little  motb,  the  larva 
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of  which  mines  in  apple  leaves  and  sometimes  does  rather  noticeable  injury  when  abundant, 
is  Nepticula  pomivorella,  Pack.  The  larva  when  full-grown  leaves  its  mines  in  the  foliage 
and  spins  small  scale-like  brown  cocoons  on  the  twigs  where  it  passes  the  winter.  This 
insect  was  formerly  placed  in  the  genus  Micropteryx  but  it  has  been  discovered  by  Mr. 
Busck  of  Washington  that  it  is  a  true  Nepticula. 

Pear  trees  have  suffered  rather  more  than  usual  from  three  of  their  enemies.  The 
Cherry  Slug  in  some  places  has  stripped  the  green  cellular  parts  from  the  foliage  to  such 
an  extent  as  to  render  the  leaves  quite  useless  to  the  trees,  and  as  a  consequence  the  fruit 
was  ruined.  This  insect  can  be  very  easily  kept  in  cheok  either  by  spraying  with  arsen- 
ical poisons  or  by  dusting  constantly  with  freshly  slaked  lime.  The  Pear  Psylla  was 
particularly  troublesome  at  Freeman,  near  Hamilton,  and  thrsugh  the  western  counties. 
Mr.  Geo.  £.  Fisher  considers  this  an  insect  which  requires  much  more  attention  than  up 
to  the  present  it  has  received.  The  mature  insect  hibernates  beneath  the  flakes  of  bark 
on  the  trunks  and  larger  limbi  and  can  be  destroyed  during  the  winter  by  a  30  per  cent, 
mechanical  mixture  of  crude  petroleum  and  water,  or  by  the  ordinary  kerosene  emulsion. 
The  Pear-leaf  Bliatermiie  is  not  quite  as  bad  as  it  was  a  year  or  two  ago  but  still  is 
much  more  abundant  than  is  good  for  the  pear  trees  or  the  pocket-book  of  the  fruit 
grower.  On  the  Pacific  Coast  this  insect  is  kept  well  in  check  with  the  lime,  sulphur 
and  salt  mixture.  This  mixture  has  not  been  used  very  much  in  Ontario  but  the  well- 
known  kerosene  emulsion  sprayed  over  the  infested  trees  just  as  the  buds  are  bursting 
has  been  found  very  effective.  Doubtless  the  mixtures  of  crude  petroleum  and  water 
which  are  now  coming  so  much  into  use  will  be  found  very  effective  against  the  Pear- 
leaf  Blister- mite  as  soon  as  the  proper  portion  to  use  with  safety  has  been  discovered. 


INSECTS  OF  THE  SEASON  OF  1900. 

Bt  Prof.  W.  Loohhbad,  Ontabio   Agricultural  College,  Quelph. 

In  looking  backward  over  the  entire  season  of  1900  it  would  appear  that  insecb 
pests  were  more  numerous  and  produced  greater  losses  than  usual.  It  is  very  difficult  to 
determine  the  exact  causes  which  were  operating  to  produce  the  results,  and  valuable 
indeed  would  be  trustworthy  observations  along  this  line.  Perhaps  the  dryness  of  the 
season  which  prevented  serious  outbreaks  of  fungous  diseases  operated  on  behalf  of  the 
infects ;  perhaps  the  mildness  of  last  winter  enabled  many  more  forms  than  usual  to 
pass  through  the  dormant  season ;  perhaps  parasites  were  not  so  numerous  as  usual ;  but 
whether  there  was  one  cause  or  a  combination  of  causes  the  number  of  injurious  insects 
was  on  the  increase  during  the  past  season.  Mention  will  be  made  of  a  few  of  the  most 
injurious  forms  brought  to  the  writer's  attention  chiefly  by  farmers  and  others  in  corres- 
pondence with  the  Biological  Department  of  the  Ontario  Agricultural  College. 

Obchabd  Insects. 

TuE  Fruit  Bark-Beetle  (Scolytus  rugulosus).  Complaints  have  reached  us  from 
Eingsville  regarding  the  injuries  done  by  this  beetle.  It  attacks  especially  plum  trees, 
and  many  of  Mr.  J.  D.  Wigle's  trees  died  from  the  injuries.  It  is  probable  that 
trees  in  other  sections  are  likewise  afiected,  and  watchfulness  is  required  to  prevent 
surrounding  trees  from  becoming  infested.  From  breeding  experiments  carried  on  at  the 
College  the  writer  finds  that  the  adults  appear  about  the  middle  of  May.  They 
bore  holes  through  the  baik  into  the  wood,  and  proceed  to  make  burrows  in  which  to 
deposit  eggd.  The  young  grubs  also  make  burrows,  and  within  a  month  the  beetles 
appear.  Several  broods  may  appear  in  a  season  so  that  the  trunk  soon  becomes  honey- 
combed with  tunnels  and  dies.  See  Fig.  3  (on  page  35)  which  represents  the  work  of  an 
'Ued  species  (S.  destructor). 
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BmIIj  infeated  traet  ahonld  be  cttt  down  uid  burned,  while  tfaoie  bnt  slightly 
infetted  ^onld  be  aprajed  with  wbitewaab,  or  with  t  mixture  of  whale-oil  >Oftp  and 
catholic  acid. 

Tri  Sak  Jobk  Scalk  (Aapidiotna  pemidomia).  This  pemieioui  scale  is  still  with 
US  in  abnndaoce,  and  in  spite  of  tho  treatment  of  last  apriog  it  ia  juit  aa  nnmerona  as 
it  was  laat  fall.  Many  new  infeatationa  have  also  been  discovered,  so  that  the  whole 
problem  of  treatment  will  have  to  be  taken  up  anew.  Mr.  Ftaher,  Chief  Inspector, . 
oonsiden  cnide  petroleam  more  eSective  than  whale-oil  soap  in  killing  the  scale,  bnt 
Frof.  Webster,  of  Ohio,  maintains  that  omde  petroleum  is  too  dangerous  a  remedy  to  pat 
in  the  hands  of  the  ordinaij  fmit-grower,  and  accordingly  prefers  whale^it  soap.  The 
aoale  is  here  to  stay  and  the  sooner  the  orchardiat  recognizea  this  fact,  and  the  need  of 
efieotiTO  treatment  to  keep  it  in  check  the  better  will  it  be  for  the  fruit  indnstrj  of  tile 
Province.     A  great  industry  is  at  stake.     Oan  we  afiord  to  lose  this  great  industry  1 

Qardsn  Insiots. 

The  Bban  Fly.  (Amho- 
mjia  radicnm)-In  Jane  many 
complaints  reached  the  office 
regarding  (he  attacks  of  grnbs 
on  beans  in  Lsmbton  Ooanty. 
One  correspondent  wrote  that 
hundreds  of  acres  of  beans 
were  being  destroyed.  Many 
of  the  beans  did  not  germinate 
at  all,  due  to  the  fac  t  that  the 

maggot  ate  the  interior  of  the  m 

seed,  and  many  of  the   stems  M 

Dover  developed  leaves  through 
the  destruction  of  the  central 
portion  of  the  stem  Figure 
33  shows  very  well  the  nature 
of  the  work  of  the  maggot 
both  in  the  seed  and  th«  stem. 
The  msggots  are  about  one- 
fifth  inch  long  and  yellowish- 
white  in  color.    They  taper  to 

a  point  in  front  and    broaden  "* 

out  behind.  After  feeding  (or  t 

a  while  the  maggots    descend  1 

into  the  gronnd,    and    change  ' 

into  barrel-shaped  pupae.  A 
week  or  irn  days  later  the 
flies  emerge  from  the  pups 
oaaM  and  proceed  to  mate  and 
deposit  eggs.  After  Jnne  no 
farther  complaint  was  made, 
although  many  growers  had 
replanted  their  fields.  No 
remedies  could  be   suggested 

beyond  replanting  as  early  as  / 

possible,  and  not  as   deep  as  . — -     ' 

usual.      It  is  just  probable 

that  the  deep  planting  of  the    ^«'  '"■-^''?„?Sr:L!??r,',^'j::^^t'''?;,Jl;*  V^n^T  "  ^""^  ' 
seed  beans  wa.  thedirLt  cause  *"*  """°'  =  ""  "  ^'-    "*''"'  ^""^^ 

of  the  injury  bv  the  xoaggots,  for  the  usual  food  of  these  creatures  is  decaying  matter. 
The  beftns  began  to  show  signs  of  decay,  and  the  maggots  took  kindly  to  thcdr  new  food- 
mpidy. 
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Cutworms.  (Noctna  c-oignim,  Peridroma  saaoia,  and  others.)  There  nightintm- 
dera  worked  conBiderable  damage  in  gardens  and  fields  during  Jane  and  July,  bat  the 
spreading  broadcast  of  handfals  of  bran  mash,  poisoned  with  Paris  green  and  sweetened 
with  a  little  sugar,  generally  pot  a  stop  to  their  depredations  in  gardens.  The  most 
oommon  forms  sent  in  for  identification  were  The  Variegated  Catworm  (Peridromia  sau- 
cia),  and  The  Spotted  Catworm,  (Noctna  c-nigrum). 

Asparagus  Bbbtles.  (Crioceris  asparagi,  Fi^:. 
34,  and  0.  12-panctataB).— Mr.  W.  N.  Hutt,  B.  S. 
A.,  of  Southend,  reports  to  me  that  0.  asparagi 
appeared  very  early,  jast  as  the  first  yoong  shoots 
of  asparagus  were  pushing  through,  and  were 
three  or  four  times  as  numerous  a£  last  year.  The 
C.  12-punctata  appeared  two  weeks  later  than 
the  common  species,  and  were  even  more 
numerous.  The  Department  sent  out  a  circular  in 
early  spring  to  the  newspapers  of  the  Niagara 
District,  which  explained  clearly  the  methods  to 
be  adopted  in  combatting  the  asparagus  beetles, 
bat  it  would  seem  as  if  many  gardeners  failed  to  pay  much  heed  to  the  instructions. 

The  westward  progress  of  these  beetles  has  not  been  very  noticeable  this  year,  for 
although  abundant  around  St.  Catharines  and  Niagara,  they  have  not  been  observed  at 
Grimsby  or  Winona  Mr.  Johnston  reports  them,  however,  from  Bartonville,  which  lies 
between  Winona  and  Hamilton. 

The  Bumble  FlowerBbetlb  (Euphoria  inda).  Fig.  35.  This  beetle  was 
very  common  in  September  and  did  considerable  damage  by  eating  holes  in 
pears  and  tomatoes.  Although  the  beetles  occur  in  sufficient  numbers  occasion- 
ally to  do  considerable  damage,  yet  this  visitation  i^i  but  periodical.  Recent 
observations  at  Washington  show  that  this  insect  is  injurious  only  in  the 
adult  state,  and  that  the  grub  feeds  on  manure  and  humus. 

The  beetles  hibernate,  and  eggs  are  laid  in  the  early  part  of  May,  and 
the  grubs  mature  in  about  two  months.     The  pupa  stage  lasts  about  16  days. 
The  beetle  is  readily  recognized  by  its  triangular  thorax,  the  yellowish- brown 
wing-covers  mottled  with  black  markings,  and  the  grayish  puoescence  on  the  under  sur- 
face of  the  body  and  on  the  legs  and  thorax. 

The  only  practicable  remedy  is  to  collect  these  beetles. 


Fiff  84. 


Fig  86. 


Farm  Insects. 

The  Hessian  Fly  (Cecidomyia  destructor).  The  most  serious  insect  pest  of  farm 
crops  during  the  past  season  was  the  Hessian  Fly,  which  destroyed  the  wheat  crop  in 
many  sections.  So  far  as  we  are  acquainted  with  the  conditions  surrounding  this  pest,  it 
is  safe  to  say  that  the  most  available  remedy  is  Late  Sowing.  Wheat  sown  as  late  as 
the  last  week  in  September  has  been  found  unaffected,  while  that  sown  before  was 
affected.  It  is  evident  that  farmers  as  a  rule  do  not  make  any  serious  attempt  to  carry 
out  the  lecomraendations  of  practical  entomologists  in  the  matter  of  late  sowing,  trap 
orops,  or  uniformity  in  time  of  sowing. 

The  writer  urges  that  this  question,  a  most  important  one  for  the  Province,  be  taken 
up  by  the  Government,  and  extensive  experiments  be  carried  on  in  various  sections  to 
determine  the  most  favorable  conditions  for  sowing  to  avoid  attack.  These  conditions 
have  not  yet  been  determined  for  Ontario. 

Among  the  other  serious  insects  infesting  farm  crops  this  past  season  were  Ciiiioorms 
which  were  abundant  in  root  crops,  and  even  in  wheat  fields  (according  to  some  corre- 
spondents). The  more  common  species  were  the  Variegated  CtUworm  (Peridroma 
saucia),  the  Spotted  Cutworm  (Noctua  onigram),  and  the  Glassy  Cutworm  (Hadena 
devastatrix).  The  use  of  poisoned  bran  mashes  has  been  found  very  beneficial  in  those 
oases  where  the  remedy  is  practicabla  A  knowledge  of  the  life  history  is  often  necessary 
to  know  the  best  time  to  sow  grain  to  escape  the  catworm. 
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The  /*M-WMt>t2  and  the  PatKtphia  have  mtde  the  growia;;  of  peaa  %a  anoertain  crop 
in  mkny  locttlitteK.  There  is  a  practimble  remedy  foi  the  veevil  in  the  ue  <A  oarbon 
Uanlpbicle,  or  in  the  holding  over  of  the  eeed  peai  for  another  aeuon,  when  the  weevUi 
vill  have  dimppeared  and  the  good  leeda  can  be  picked  ont.  With  regard  to  the  Fea- 
qihia,  ahonld  it  become  destmotive  it  will  be  neoeasary  for  the  pea  grower  to  ahange  bii 
method  of  onltiTation,  and  adopt  drill  planting,  inatead  of  planting  broadcaat  as  is  done 
at  the  pteaent  time. 

Xhx  OoBir  WoBM  (Beliothie  armiger). 
Fig.  36.  Thia  worm  haa  been  more  nnmerona 
thia  Beason  than  ninal,  and  appears  to  find 
Ontario  condition!  quite  congenial.  The  green 
com  offeied  for  sale  in  the  Gnelph  market  was 
frequently  injured  by  the  worm,  and  the  Ez- 
,  perimental  Department  of   the  Oollege   Farm 

found  many  ears  badly  injured  at  time  of 
barveating.  The  Trent  Yalley  Canning  Oo.  of 
Trenton  reported  on  October  lit,  that  they  had 
received  a  few  loads  of  aweet  com  containing 
many  badly  injured  ears ;  and  that  in  one 
locality  from  which  they  received  oorn  the 
worm  was  very  prevalent. 

Obaervationa  point  to  the  view  that  the 
Corn-worm  ia  single  brooded  with  na,  but  it 
may  be  double-brooded  in  some  of  the  aouthem 
localities.  Late  fall-plowing  will  do  much  to 
break  up  the  cella  in  which  the  pnpan  winter, 
thua  causing  the  death  cf  the  pupae. 

Gbasshopfbrs  were  abundant  in  late  inm- 

mer,  not  only  in  meadows  and  cultivated  fielda, 

but  also  in  gardena  where  tomatoes,  cabbage, 

celery,  and  other   vegetables  were   often   dea- 

troyed.     Very  likely  the  dryness  of  the  season 

,  and  the  absence  of  frost  were  important  faotora 

which  contributed  to  thmr  abundance. 

irig.  36.  An  Kot  of  Cora  affected  by  Com.  Xhk  Oabdaok  Bdttkeply  (Pierii  rapae). 

SdU    Tu^Ib' cd"'  ""  "■  ThU  insect  was  more  abundant  than  aanll  in 

cabbage  and  turnip  fields,   especially  in  the 

region  lying  to  the  east  of  Toronto.     "  Tbonsands  of  these  winged  insects  could  be  seen 

flying  over  turnip  fields."     Although  parasites  are  usually  very  abundant,  it  will  not  do 

to  leave  the  work  of  extermination  to  them  alone.     A  good  practicable  method  of  killing 

the  cabbage-worms  on  small  areas  especially  is  to  dust  a  mixture  of  one  pound  of  insect 

powder  and  five  pounds  of  flour  through  a  cheese-cloth  bag  upon  the  infested  plants. 


NATURE  STUDY  LESSONS  ON  THE  SQUASH  BUG  (ASASA  TRISTIS). 

Bt  Pbop.  W.  Loobhbad,  Ontario  AoRi:)DLTnKAL  Colliob,  Odklph. 

Ibt  BO  DUCT  ION.  That  a  great  awakening  in  the  study  of  nature  is  in  progress  most 
be  evident  to  every  person  who  is  watching  the  signs  of  the  times.  Both  parents  and 
teaohera  are  demanding  the  introduction  of  natnre-atudy  into  the  daily  oonrae  of  the 
■ohool,  and  sobolara  are  becoming  eameit  nature  aeekeri  and  observers. 


THE  REPORT  OF  THE 


M 


The  liBl  Annukl  Report  contained  Natnre-siadj  Leuona  on  the  Ckbbttge  But- 
terfly, written  in  reBpooae  to  a  deiire  for  information  aboat  this  common  in- 
■ect  by  Mveral  teachen  who  had  been 
indncwl  to  introdnoe  object  leaaona  of 
luoh  a  nature  into  their  achools.  It  ap- 
pear! that  the  leuone  were  helpfnl  to 
many  teachers,  for  frequent  rrqneata 
were  mode  for  the  article  dnnnf;  the 
paat  year.  £elieving  that  an  informa- 
tion-article on  some  other  common  in- 
sect would  be  acceptable,  the  writer 
Tentnrea  again  to  outline  a  few  leeaona 
on  the  common  Squash  Bug  of  our 
cucumber  and  melon  patchea. 

OccuBBKNO.  Who  has  not  seen 
the  dull,  smoky-brown  insect  or  bug 
which  hides  under  the  wilted  leaves  of 
c quash  and  encumber  in  late  summer  t 
Or  who  has  not  thrown. the  bug  down 
in  disguBt  when  the  penetrating  foal 
odour  reached  his  nostrils  t  la  the 
dead  of  winter  one  frequently  oomei 
across  theie  bugs  in  crevioei  and  cor- 
ners of  outbuildings  and  sheds,  where 
they  live  in  a  torpid  condition  far  into 
the  warm  weather  of  the  next  seMoo. 
If  outbuildings  are  not  to  be  found  the 
Squash  Bugs  hide  under  rubbish,  bark 
and  chips,  which  are  usually  present  in 
carelessly  kept  ufardens. 

Qenrral  Ohabaotsss.  When  on« 
can  examine  these  bugs  in  spite  of  the 
offensiTenets  of  the  odour,  many  charac- 
teristic features  will  be  revealed.  The 
three  pairs  of  legs,  the  two  pairs  of  dark 
wings,  a  pair  of  feelers  or  antenuEe,  and 
the  three  divisions  into  bead,  thorax  and 
abdomen  (Gg.  37,  f)  can  be  readily  diatiu- 
guished,  and  the  thonghlfnl  student  will 
see  at  once   that  so  far  as  the  major 
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Bub.     ,.., 

.  A  [rom  tbe  egg  ;  (b)  tba  bug 
■iisi  I.11IT  uiHL  moult ;  (<)  the  buK  after  the  aecond  moalt ; 

(d)  the  bog  Alter  the  third  oiddU  ;  it)  the  hng  after  the  characters  are  concerned  ihe  Squash 
(Stai'nd°r'*  ■  "^  ^^  **^  "^"^  "^  ''"'  **"  "'"'  '°'™'*"  ^"K  "  similar  to  the  Oabbage  Butterdy. 
It  is  only  when  the  minor  characters, 
nch  as'the  texture  of  tbe  wings,  the  shape  of  the  mouth  parts,  and  the  sire  of  the  feel- 
ers and  legs  are  considered  that  diffarenoes  suffioient  for  class iticatian  purposes  are  seen, 

OoLOVK. — As  to  colour  tbe  adult  winged  squash  bug  is  rusty-black,  or  smoky-brown 
above,  and  ochre-yellow  below.  If  a  magnifying  glass  be  used  it  can  be  readily  seen  that 
the  ground  colour  of  the  whole  inseot  is  ochre-yellow,  and  that  the  rasty-btaok  ooloor 
ftbove  is  produced  by  innumerable  black  dots  wbich  cover  the  legs  as  well  u  the  wings 
and  upper  surface  of  the  body. 

It  is  interesljng  to  notice  the  change  in  colour  which  the  young  bags  undergo  as 
they  pass  through  suoceaeive  moults.  When  the  bugs  are  young  the  under  side  of  the 
abdomen  is  first  greenish,  then  ashy-grey,  and  finally  ochre-yellow.  (Are  the  head  ftnd 
legs  always  of  tbe  same  colour  as  the  body  )) 

HiAD. — The  study  of  the  head  of  an  fniect  is  always  instructive.  The  most  pro- 
minent part  of  the  head  of  a  squash  bug  is  the  feelers  or  antrnnae,  which  are  long,  and 
divided  into  ssf^ents,  the  first  and  last  being  tbe  itouteat.     (Fig.  98.) 
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The  two  large  compound  ejea  Bitokted  behind  the  foot  of  the  antennae  are  veij 
nmilar  to  those  of  the  cabbie  hutterflj,  desoribed  and  illnstrated  in  last  year's  Keport. 
In  addition  to  the  two  componnd  eyes  two  simple  eyes  or  ocelli  ma;  be  seen  with  the  aid 
of  a  msgnifylng  glau  between  the  lai^  eyes.    They  look  like  minute  glan  beads. 

If  the  onder  side  of  the  head  be 
examined  a  slender  beak-like  organ 
can  be  seen  extending  from  the  head 
backwards  beyond  the  seoond  pair  of 
legs,  (Figs  38  and  39),  and  a  maenify- 
ing  glass  will  show  that  this  beak-like 
organ  is  a  4-jointed  sheath,  slit  along 
one  aide.  With  the  aid  of  a  needle 
farther  information  can  be  obtained 
\iiy  exposing  the  contents  of  the  sheath. 
These  are  fonr  fine  lance-like  stino- 
tnres  which  are  apparently  attached 
to  a  broader  appendage  near  the  head. 
(Fig.  38.) 


Fig  .W.— The  under  nartace  ol , 

poaitioD  of  the  two  glandi,   (&}  which  teveto  the  foul  o> 
the  baak  (b),  the  uteiinu  (o).    (Oritpud.) 

The  month-parts  of  the  common  locust  are 
shown  in  figure  40,  and  it  is  evident  that  the 
different  parts  are  adapted  for  biting  and  holding 
the  object  while  biting.  With  the  sqaash  bog, 
however,  the  parts  are  not  adapted  for  biting,  bat 
for  sucking.  The  lower  lip  or  labium  forms  Uie  1- 
jointed,  grooved  sheath,  and  the  mandibles  and  maxillae  form  the  fonr  lance-like 
piercers,  while  the  labrum  is  a  scale-like  flap  to  which,  apparently,  the  pieroen  are 
attached.  It  will  be  obierved  that  there  are  no  palpi  on  eiUier  the  maxillae  or  labium, 
but  the  parte  have  been  modified  for  piercing  and  sucking. 


Fift.  40. — The  mouth  putu  of  the  com- 
mon locnat  diiwected  out,  the  upper  lip 
oi  Ubrnm,  (»)  the  muidiblM,  {b)  the 
maiillie,  (c)  and  the  uoder  lip  or  Ub- 
i™.W)(OriBin«L) 
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The  piercers  penetrate  the  tisanea  of  the  leaf  or  stem,  and  by  means  of  moscles  at 
the  base  of  the  beak  the  flaids  are  drawD  up.  While  the  insect  is  pnnotnring  the  tissues 
with  the  piercers  it  drops  in  a  little  poison  which  causes  the  cells  close  by  to  wilt  and  die. 
Some  observers  consider  the  amount  of  damage  done  by  the  poison  to  be  greater  than  that 
produced  by  the  loss  of  sap. 

Odour — The  cause  of  the  very  disagreeable  odour  of  squash  bugs  is  a  fluid  which 
is  secreted  by  two  glands  through  two  openings  on  the  under  surface  of  the  body,  situated 
close  to  the  second  pair  of  legs  on  the  last  segment  of  the  thorax.     (Fig.  39,  a.) 

WiNos. — The  wings  of  the  squash  bug  are  characteristic  of  the  large  order  of 
insects  to  which  it  belongs, — the  Hemiptbra,  that  is,  the  basal  half  of  each  of  the 
outer  pair  of  wings  is  thickened,  while  the  outer  . 
half  remains  thin,  membranous,  and  veiny.  (Fig  41) 
The  under  pair  of  wings  are  thin  and  membran- 
ous, and  are  folded  under  the  larger  outer  pair. 

Eggs. — During  July  and  even  later  the  eggs 
are  laid  on  the  under  side  of  the  leaves  in  groups 
varying  from  4  or  5  to  30  or  50.  They  are  dull- 
red  in  colour,  smooth  and  shining,  about  one 
twenty-flfth  of  an  inch  in  length,  and  slightly  flat- 
tened on  two  sides. 

Nymphs. — The  young  bugs  escape  from  the 
eggs  in  about  ten  days,  and  proceed  directly  to 
abstract  nourishing  fluids  from  the  stems.  The 
nymphs  may  be  found  in  all  stages  of  development 
under  wilted  leaves  during  August  and  Septem- 
ber.    (Fie.  37).     It   will  be  observed  that    the     «_  .i     mu      .  ts.^.  a       u « 

,  ^     ®    ,     '  J       .  ..        X     i.1.   •    1        i.u      Fio.  41.— The  outer  wing  of  the  Squash  Bug 

nymphs  are  broader  m  proportion  to  their  length  ahowing  the  thickened  inner  half  (a)  and  the 

than  the  adults  are,  and  their  head  and  first  seg-  membranous  outer  half  (b).    (Original ) 

mpnf    of  tlift  tVinrAx   Am    nmall       Aa  thft  nvmnha      "^^^  ****  segments  of  the  abdomen  showing 
ment  oi  tne  tnorax  are   smaii.     as  tne  nympns  ^^^  differences  between  the  female   (I)  and 

develop  by  moulting  the  wings  become  longer.        male  (2). 

Remedies. — From  the  fact  that  the  squash  bug  does  not  eat  its  food,  it  may  be  in- 
ferred that  Paris  Green  placed  on  the  stems  or  leaves  is  of  no  use  in  killing  the  pest. 
Many  substances  have  been  tried,  but  most  have  been  found  unsatisfactory.  Kerosene 
emulsion  diluted  with  9  parts  of  water  and  sprayed  upon  the  vines  has  given  fairly  good 
results,  but  perhaps  the  best  plan  is  to  clean  up  the  squash  patches  thoroughly  in  the 
fall ;  to  place  pieces  of  boards  and  chips  during  the  summer  among  the  vines  to  decoy 
the  bugs,  when  they  may  be  reklily  killed  ;  and  to  pick  the  old  bugs  and  eggs  in  early 
summer  and  destroy  them. 

Topics  For  Observation. 

1.  The  month,  and  day  of  the  month  when  the  young  squash  bugs  are  first  observed. 

2.  The  location  of  the  eggs  on  the  leaf, — their  number,  colour  and  shape. 

3.  The  hatching  of  the  eggs, — the  duration  of  the  egg  state,  the  way  the  young  bugs 
escape  from  the  eggs. 

4.  The  moulting  of  the  nymphs, — the  number  of  moults,  the  changes  with  each  suc- 
cess ive  moult,  and  the  duration  of  each  stage. 

5.  The  offensive  odour, — the  position  of  the  secreting  glands,  the  use  of  the  fluid  to 
the  insect. 

6.  The  best  methods  of  controlling  the  insect  in  melon  patches. 

7.  Males  and  females, — distinction  and  relative  numbers.     (Fig.  41,  1,  2). 

8.  The  development  of  the  wing. 

9.  Parasites. 

10.  Other  insect  enemies  of  the  melon  patch. 

11.  Mode  of  feeding, — the  way  the  fluids  are  drawn  up. 
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THE  BREEDING  OP  LEPIDOPTERA,  WITH  NOTES  ON  THE  INFLATION 

OF  LARVuE. 

Bt  Arthur  Gibson,  Obntral  Expbrimbntal  Farm,  Ottawa. 

The  value  attached  to  the  breeding  of  insects  cannot  be  over-estimated.  The  facta 
concerning  the  life-histories  of  species,  resulting  from  careful  work  in  rearing  specimens, 
are  of  the  greatest  importance,  and  any  person  having  a  taste  for  this  branch  of  study  has 
many  opportunities  of  doing  excellent  work.  There  is  so  much  yet  to  be  done  in  studying 
out  the  life-histories  of  insects,  and  so  few  people  who  care  to  take  the  time  or  trouble  to 
do  careful  work,  that  those  who  are  disposed  have  a  field  in  which  employment  of  a  nsef ol 
nature  can  be  found.  In  the  Order  Lspidoptera  alone  there  are  hundreds  of  species 
which  have  never  been  properly  worked  out,  and  information  of  an  authentic  nature  in 
regard  to  such  is  much  desired.  Facts  concerning  certain  stages  or  habits  of  even  some 
of  our  commonest  butterflies  and  moths  are  badly  wanted. 

In  breeding  Lepidoptera  from  the  egg  to  the  imago,  there  is  much  of  interest  to 
observe.  Some  of  the  stages  are  intensely  interesting,  as  everyone  who  has  attempted 
breeding  with  any  degree  of  success  knows.  The  true  object  of  breeding  insects  is  not  to 
get  perfect  specimens  of  the  imago,  but  to  study  their  earlier  stages,  taking  careful  notes 
of  observations  made,  and  giving  the  result  of  information  thus  obtained  to  others,  through 
the  medium  of  entomological  publications.  It  cannot  be  said  that  such  work  is  hard,  but 
at  the  same  time  great  care  and  accuracy  are  required,  without  mentioning  the  need  of  a 
good  stock  of  patience. 

To  meet  with  the  bpst  results,  two  very  important  points  must  be  borne  in  mind,  and 
these  are  to  see  that  the  jars  are  kept  thoroughly  cleaned,  and  that  sufficient,  but  not  too 
much,  of  fresh  food-plant  is  always  present.  The  larvsB  of  butterflies,  especially,  require 
extra  care  and  attention  to  see  that  the  breeding- jars  are  always  clean,  and  that  the  food- 
plant  is  kept  freah.  Carelessness  in  this  respect  of  tontimes  causes  failure.  Breeding-jars 
should  be  WMhed  out  at  least  every  day,  if  the  best  results  are  desired,  even  twice  a  day 
la  not  too  oftpn  for  delicate  larvte.  It  is  also  often  best  to  change  the  food  plant  twice  a 
day. 

In  studying  tne  earlier  stages  in  the  life-history  of  a  butterfly  or  moth,  as  soon  as  the 
eggs  hatch,  it  is  well  to  put  one  of  the  larvos  in  a  small  jar,  keeping  it  separate  from  the 
others,  so  as  to  watch  it  carefully  through  its  different  moults.  Two  could  be  kept  in  the 
same  jar,  but  instead  of  this  it  is  better  to  have  two  small  jars,  one  for  each  caterpillar. 
These  should  be  kept  beside  the  remainder  of  the  brood,  if  any,  so  that  they  may  also  be 
watched,  as  many  vary  in  the  same  stage.  It  is  important  that  careful  descriptions  of 
the  egg,  the  larva  (in  all  its  stages),  the  chrysalis,  or  pupa,  and  cocoon,  if  there  is  one, 
should  be  made,  noting  in  fact  everything  of  importance  bearing  upon  the  life-history  of 
the  species. 

For  the  most  part  ordinary  jell>  jars  with  tin  lids  will  answer  for  breeding  lepidop- 
tera ;  those  with  the  rounded  bottoms  are  preferable,  as  they  do  away  with  the  chance 
of  moisture  gathering  in  the  comers.  Two  or  three  different  sized  jars  are  more  con- 
venient than  having  them  all  the  same.  Of  course  if  a  large  number  of  the  same  larvae 
are  being  reared  bigger  jars  or  breeding  cages,  will  be  found  necessary.  Some  writers 
recommend  tin  boxes  of  various  sizes.  These  also  are  excellent  receptacles,  and  it  is 
claimed  that  it  is  not  necessary,  when  breeding  sphingids,  to  put  earth  in  the  tin  as  the 
larvae  will  readily  pupate  on  the  bottom  of  the  box. 

Careful  watih  must  be  made  for  the  moults  of  the  larvae.  Before  moulting  the  cater- 
pillar, as  a  rule,  stops  feeding  for  a  day  or  so,  during  which  time  the  front  segments 
become- swollen,  so  much  so  that  they  appear  larger  than  the  head,  which  with  the  cMt 
skin,  soon  afterwards,  usually  during  the  following  or  the  next  day,  is  thrown  off. 
As  soon  as  the  larva  has  moulted,  a  careful  description  should  be  taken,  noting  its  length, 
shape,  colour  and  arrangement  of  markings,  size  and  shape  of  head,  etc.,  etc.  The  cast 
skin  and  head  should  be  preserved  in  a  small  bottle,  or  box,  with  careful  data.  The 
empty  oocoon,  pupa,  or  chrysalis,  should  adso  be  preserved,  as  well  as  the  egg  shells. 

A  method  by  which  the  eggs  of  many  moths  may  be  secured  is  to  capture  a  female, 
enclosing  her  alive  in  a  small  box  for  a  day  or  so,  and  if  she  has  not  already  laid  eggs,  it 
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is  probable  that  she  will  do  so  in  confinement  Ail  females,  however,  will  not  lay  eggs 
in  confinement ;  from  some  it  u  exceedingly  difficult  to  obtain  ova.  Eggs  from  butter- 
flies especially  are  hard  to  procure,  and  extra  inducements  have  sometimes  to  be  oflfered. 
A  good  plan  is  to  feed  the  female  with  a  sweetened  fluid,  such  as  honey  diluted  in  water. 
ThJs  can  be  accomplished  by  touching  the  tongue  with  a  fine  camel's  hair  brush  which 
has  been  dipped  in  the  fluid.  Another  method  to  secure  eggs  is  to  imprison  iixe  female 
in  a  bag  made  of  muslin,  or  some  such  material,  placed. over  the  plant  upon 
which  the  larvae  feed.  In  the  case  of  larvss  which  feed  on  low  plants  such  as  grasses, 
eta,  if  a  small  plant  is  transferred  to  a  flower-pot,  a  covering  of  muslin,  with  the  aid  of 
two  pieces  of  wire  bent  into  a  hoop,  can  be  placed  over  the  plant  and  the  living  female 
enclosed  It  is  best  to  have  a  portion  of  the  plant  touching  the  muslin  at  the  top,  as 
many  species  will  leave  the  plant  and  deposit  some,  if  not  all,  of  their  eggs  on  the  mus- 
lin. If  eggs  can  be  secured  through  a  friend  living  at  a  distance,  they  will  travel  safely 
through  the  mail.  The  present  summer  several  batches  of  eggs  were  received  at  Ottawa 
from  points  in  the  Rocky  Mountains,  Northwest  Territories  and  other  distant  localities. 

If  a  number  of  specimens  of  the  same  species  are  being  bred  it  is  nice  to  have  a  speci- 
men or  two  of  each  larval  stage  inflated,  as  it  is  important  that  as  much  of  the  life  history 
as  possible  be  preserved  for  the  cabinet.  If  the  first  stages  are  too  small  to  inflate,  they  can 
of  course  be  preserved  in  alcohol,or  some  other  fluid,  or  they  may  be  dried  on  hot  sand  with 
some  success.  There  are  various  methods  of  inflating  larvie,  and  some  experience  is 
needed  before  satisfactory  results  will  be  attained.  Hairy  caterpillars  especially  are 
difficult  to  inflate,  but  experience  will  teach  the  beginner  that  great  care  and  much 
patience  are  required  in  order  to  do  good  work. 

For  inflating  larvse  very  few  appliances  are  necessary,  and  these  are  not  at  all  ex- 
pensive.    They  can  easily  be  had  from  most  of  the  dealers  in  entomological  supplies. 

When  the  larva  has  reached  the  stage  at  which  it  is  to  be  preserved  the  first  thing 
to  do.  of  course,  is  to  kill  it,  and  this  can  be  done  by  dropping  it  for  a  minute  or  two 
into  a  receptacle  containing  methylated  spirits.  When  the  caterpillar  is  dead  it  can  be 
taken  out  of  the  liquid  with  a  small  pair  of  forceps,  and  placed  on  its  side  on  a  pieoe  of 
blotting  paper.  When  this  is  done  take  a  small  piece  of  the  same  paper  in  the  left  hand 
placing  it  over  the  larva,  gently  pressing  the  front  segments,  with  exception  of  head.  A 
small  sharp  pointed  instrument  should  then  be  inserted  into  the  anal  orifice,  so  as  to 
admit  of  some  of  the  liquid  contents  coming  out.  For  all  except  minute  larvae  a  large 
needle,  or  a  pair  of  small  forceps  with  curved  points,  may  be  used  for  this  purpose. 
Further  pressure  will  now  be  necessary  in  order  that  the  remaining  contents  may  be 
squeezed  out.  Just  sufficient  pressure  should  be  applied  to  remove  the  contents  ;  if  too 
much  is  given  the  skin  will  be  bruised. 

When  the  viscera  liave  all  been  removed,  insert  the  necessary-sized  glass  inflating- 
tube  into  the  anal  orifice.  The  larger  of  these  tubes  have  clips  or  spring  attachments  to 
hold  the  larval  skiu.  If  the  caterpillar  be  small  it  can  be  fastened  to  a  smaller  tube  by 
means  of  a  thread  of  fine  silk  wound  around  the  posterior  spgment.  The  inflating-tube 
can  now  be  inserted  into  the  rubber  tube  of  the  double  bulb  inflator  and  the  empty  skin 
gently  inflated.  If  everything  is  all  right  it  can  then  be  placed  in  the  oven  and  slowly 
dripd.  A  suitable  oven  can  be  made  by  any  tinsmith,  and  is  simply  a  tin  box  about  6 
inches  long  by  4  inches  wide  and  2}  inches  deep,  supported  on  legs  to  allow  of  the  lamp 
being  placed  beneath  it,  and  having  an  opening  in  one  end  to  insert  the  larva,  with 
another  at  the  bottom  for  the  circulation  of  air  or  to  allow  the  escape  of  some  of  the  heat. 
A  sheet  of  glass  let  into  the  top  enables  the  operator  to  see  what  he  is  doing. 
The  drying  process  should  be  carried  on  over  the  hottest  place,  commencing  wi^i 
the  front  segments  and  working  backwards.  Oare  must  be  taken  not  to  hold  the  same 
portion  of  the  larval  skin  too  long  over  the  heat,  but  the  segments  that  are  being  dried 
should  be  kept  turned,  so  that  all  sides  may  be  dried  about  the  same  time.  While  this 
is  going  on  too  much  air  must  not  be  pumped  into  the  skin ;  if  this  is  done  it  will  stretch 
the  larva  and  give  it  an  unnatural  appearance. 

Any  small  spiri^i  lamp  will  do  to  supply  the  heat,  which  must  be  regulated  according 
to  the  nature  of  the  species  being  inflated.  Too  great  a  heat  will  destroy  the  colprs  of 
many  larvss,  and  this  is  especially  so  in  the  case  of  delicate  green  oaterpillan.  Hairy 
larvsB,  as  already  mentioned,  are  rather  difficult  to  blow,  as  the  hairs  are  very  easily 
rubbed  ofif,  and  unless  care  is  taken  in  the  inflating  the  segments  will  be  sure  to  expand 
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tM  mBch  Mid  thoi  bs  pofisd  out  Bniifttnnlly.  When  the  ikin  u  ready  for  the  oven  k 
pair  of  torcepi  will  be  found  k  mwna  of  help  in  inoertiiift  the  inflating-tabe  into  the  vent. 
After  the  larvkl  skin  is  thoronghly  dried  cure  thonld  be  taken  in  remoTing  it  from 
the  Inflating  tnbe.  Thti  oan  easily  be  done  in  moat  ouea  by  limply  forcing  the  skin  ofi 
the  tsbe  by  means  of  the  thumb  nail  of  the  right  h*nd.  The  oaterpillan  may  then  be 
monsted  on  a  piece  of  fine  irire  iroand  tightly  aronnd  the  pin  fire  or  six  times,  the 
lower  end  of  the  wite  being  neatly  oat  ofi.  The  portion  on  which  the  larva  is  to  be 
vonnted  may  be  ont  aooording  to  the  size  of  the  oatcrpiliar.  Any  good  oement,  each  as 
that  need  tor  repaiting  inwota,  may  be  employed  to  fasten  the  blown  skin  to  the  wire. 


NOTES   ON   TWO   LONOICOBN    BEETLES  AFFBOTINO   GROWING   NUSS- 

EBY  STOCK. 

Bt  V.  M.  WEBsrra,  Woostbe,  0. 

With  the  rapid  ehanges  in  the  flora  of  the  oonntry,  broaght  about  by  advaaoe  in  enr 
cirilization,  there  must  of  necessity  oome  changes  in  the  habits  of  aaoh  of  the  animal  life 
as  is  dependent  upon  this  flora  for  their  food  supply.  Nor  do  the  influesoes  stop  here, 
for  it  is  freqaently  not  difiioalt  to  observe  the  effects  of  snch  changes  even  in  the  parasitic 
enomiei  of  ctaeie  animal  a 

Hardly  a  season  passes  bat  that  some  old  and  well  known  insect  exhibits  some 
charaotcristic  not  before  observed.  Sometimes  this,  to  us,  new  phase  of  its  sodologj 
may  not  agaio  be  noticed  (or  years,  or  it  may  oontinue  and  indeed  increase  to  such  an 
extent  as  to  become  a  normal  characteristic  of  the  species.  As  iostanoea  oE  this  change 
of  habit,  the  adult  of  the  Western  Com  Root  Worm,  JH^rotica  longieornU,  was  former- 
ly known  only  aa  a  green  beetle  found  on  the  blossoms  of  thistle  and  golden- rod  j  where- 
as, now,  it  swarms  over  the  com  fields  of  the  middle  West  in  myriads,  and  the  larvK  are 
one  of  the  worst  peats  ol  the  com  field.  It  is  only  within  the  last  three  years  that  the 
two  ground  beetles,  Harpalut  ealiginotua,  and  ff,  pmnaylvanieui,  have  oome  into 
prominenoe  as  strawberry  insects. 

The  first  species  here  < 

oooiidered  is  the  coated 
Uaperda,  or  the  Linden 
borer,  Saperda  vulita,  Bay 
(Fig.  43)  described  in  1824, 
from  specimens  taken  near 
the  southern  extremity  of 
Lake  Uicbigan,  but  was 
also  known  at  that  time 
to  ooonr  in  Pennsylvania. 
Tbough  common,  the  insect 
does  not  appear  to  have 
anywhere  become  seriously 
destructive  thoufib  it  was 
well  known  to  Harris  as 
farly  as  1632  and  said  by 
bim  to  have  been  destruc- 
tive to  the  European  lin- 
den in  Cambridge,  Masss- 
ohMetU,  in  1843  and  1844. 

Dr.  Paul  Smith,  in  a  letter  written  May,  1644,  quoted  by  Dr.  Harris  in  his  "Inseots 
Injurious  to  Vegetation  "  gave  an  account  of  an  attack  upon  European  Linden  trees  in 
Washingttm  and  Independence  Squares,  Philadelphia.  The  trees  were  attacked  about 
seven  years  before  but  within  two  years  it  had  been  found  necessary  to  cnt  down  forty- 
■aven  of  these  Earopesn  Lindens  in  Washington  Square  alone.  The  Amarioau  Lindens 
were  also  injured  but  apparently  to  a  less  degree.  One  of  the  Lindens  mentioned  by  Dr. 
Harria  wss  very  large,  the  trunk  measuring  8  feet,  n  inches  in  oircamferance  5  feet  from 
the  gnnnd.  A  atrip  of  bark  two  feet  wide  at  the  bottom,  and  extending  to  the  top  of 
6  BN. 
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the  tmnk,  wm  destrojed,  and  the  exposed  snTtaos  of  the  irood  itm  pisroed  >nd  grooved 
with  ooantleeB  nambCTS  of  boles  where  the  borera  hftd  been  bred,  and  wheaoe  airftrmi  of 
theee  beetles  were  luppoicd  to  hkve  isened  in  past  times.     Some  of  the  largn  limbs  uid 

■  portion  of  the  top  of  the  tiee  tell 
down,  apparently  in  oonseqnenoe 
of  the  ravKgw  of  these  insects. 

In  the  Ameriosn  Entomolo- 
fpst.  New  Series,  Voiame  I,  ps(e 
271,  Dr.  0.  V.  Rilej  cites  the 
species  m  very  injnriooi  to  the 
Earopesn  Linden  in  Osmbridge^ 
Musachnsetts,  and  Fhiladelphik, 
Fennsjlvania,  quoting  Harris  as 
anthoritj,  and  also  adds  "  boring 
at  the  base  of  yoong  European 
Lindens  and  goaging  two  parallel 
rings  STOnnd  l£e  tronk  which  form 
annular  swellings."  Thos  it  will 
be  seen  that  the  insect  exhibits  a 
partiality  for  the  European  linden, 
bat  its  iojaries  during  later  years 
do  net  appear  to  hare  attracted 
the  attention  of  entomologists  t} 
sny  large  degree.  Last  year,  my 
former  assistant,  Ur.  Mally,  while 
inspecting  nnrsorios,  toond  a  nrm- 
ber  of  small  Linden  trees  in  the 
nursery  row  thai  had  been  very 
serionsly  iojared  by  larvss  borrow- 
ing in  the  trunks  below  ground. 
Mr.  MalJy,  from  the  appearance 
of  these  lame,  thonsht  thpy  might 
ng.  43.— B*sM  of  kffpotsd  tree*,  tbont  tuttanl  liis.  OrigiDSl,  be  those  of  the  Ronnd-headed 
»fterphotogr.ph.bTP.A.  HinnuD.  ipp,e  Tree  borer,  Saperda   ean- 

aida,  the  adnit  of  which  is  shown 
in  Figure  41.  These  young  trees 
growing  in  the  nnrsery  row  were 
cut  and  transplanted  to  the  in- 
seotary  on  the  28th  of  August. 
On  the  16th  of  January,  1900, 
examination  of  these  trees  (Fig. 
43)  revealed  one  larva  still 
active  in  the  rotten  wood,  and 
about  four  inches  below  the  eur- 
faoe  of  the  ground.  On  April  4th 
one  adult  Saperda  veatita  emerged. 
It  must  be  lemembered  that  this 
was  under  inteotaiy  oondiiiona. 
The  next  day  the  entire  lot  of 
material  was  examined.  One  ad- 
ditional larva  (No.  1.)  and  a  pupa 
(No.  2.)  were  found.  These  larvie 
hid  worked  in  the  wood  at  the 
root,  entirely  below  the  surface  of 
the  ground,  and,  in  fact,  the  upper 

limit  of  their  burrowing  was  from  pjg.  44.-S»pmta  ta^didaS^j. 

two    to    four    inches    below    the 

ground.  When  ready  to  pupate  the  larvie  evidentl/  burrow  their  way  npward  in  the  wool 
'~  *1te  level  of  the  ground  sorfaoe^  or  within  an  ineh  or  two  of  it.     They  pupated^in.oaOa  tm.\ 


ENTOMOLOGICAL  SOCIETY. 


diagonallj  menm  ths  gmin  of  the  wood  ftt  ui  uigle  of  ftboot  45  degreei  to  the  apnrd 


BottiMM  known  to  me  thia  u  the  fint  inatAnoe  of  this  inseot  hKving  beea  obnrved 
aUwikiog  mu«ei7  treea,  uid  kUo  the  fint  reoord  of  their  working  below  the  ground. 
All  ptflviooB  reonde  represent  them  u  working  kbove  the  Borfaoe,  their  ftttftoke 
being  oonfinod  to  the  tnink  and  larger  branohea. 

Dr.  Harria  at^tea  tlwt  the  adalt  Saperda  vutita,  after  having  emerged  from  the 
tmnk  and  larger  branckea  o(  the  treee,  will  &y  into  the  top  and  there  feed  upon  the 
ej^ermU  of  the  tender  twiga  and  the  petioles  of  the  leavea,  often  wholly  denuding  the 
latter  and  oauing  the  leavea  to  falL  It  may  not  be  ont  of  plaoe  to  etate  that  a  few 
jeara  ago  a  apeoimen  of  Saperda  eandida  (Fig.  14)  waa  aent  me,  aoonaed  of  gnawing  into 
the  jooDg  growing  applet,  and  apeoimenB  of  theae  that  aooompanied  the  inseot  gave 
abniuUBt  evidenoe  of  the  tmth  of  the  statement 

The  apeoiflc  under  oonaideration  ia  aaid  to  deposit  their  eggs,  two  or  three  in  a  plaie, 
upon  the  tmnk  and  branohea,  eapeoiall;  abont  the  forks,  making  Bliftht  inoiuona  and 
panotares  for  their  reoeption,  with  their  strong  jaws.  Aa  many  ai  90  eggs  have  been 
taken  from  a  single  beetle.  The  larvie,  hatching  from  these  eggs,  nndermiae  the  bark  to 
the  extent  of  six  or  eight  inohea,   often  penetrating  the  wood  an  equal  distance. 

This  appean  to  be  an  instance  of  an  old  and  well  known  speoies  taking  on  a  new 
habit,  as  I  can  find  nothing  on  reoord  of  their  having  ever  been  before  observed  depredat 
ing  in  the  naraery  row,  and  there  is  oertainly  nothing  on  record  relative  to  the  larvae 
working  below  the  snrfaoe  of  the  gronnd. 

The  seoond  epeoiee,  with  which 
thia  paper  has  to  deal  is  Obtrea  bi- 
maeulata.  While  thia  is,  perhaps,  more 
of  a  small  fruit  than  a  nnrserj  pest, 
nevertbeleas,  we  have  oome  in  contact 
with  it  in  our  nursery  inapeotion, 
although  not  espeoiallj  as  affecting 
nniaery  stock.  In  Bulletin  96  cf  the 
Ohio  Agricultural  Experiment  Sta- 
tion, pages  20-22, 1  gave  an  account 
of  this  inaeot  and  stated  that  we  had 
reared  it  from  witch  hazel  BamameKs 
mrginiana,  also  from  ap^e  twigs, 
^le  spedmen  is  shown  in  Figure  40, 
A  further  study  of  this  insect  haa 
shown  that  it  is  Ob«r»a  tripwtelata. 
Bpeoialists  make  this  a  variety  of 
biitutaUata,  Binoe  this  work  waa  done, 
I  have  twice  reared  the  trne  Obtrea 

Hmaevlcaa   from    raspberry,    which      Fig.  45.-(»e«oWmo»B[aia»»r  WjwiMfatoSii.LKTa 
it  ia  known  to  infeet     There  seems  '"''^  »* ''"  iiuS.'^."'""'      ""^ 

now  to  be  a  dividing  line  between 

theae  two  forms,  triptineUUa  having  a  variety  of  food  plants,  while  bimaeulala  appears  to 
confine  itself  to  oanrs  ot  Rubiu.  The  object  in  presenting  this  matter  is  to  oorreot  a 
poaaible  error  in  Bulletin  96,  in  terming  the  spedes  then  reared  from  witch  hazel  and 
^ple  twig*,  Obtna  bimaeviata,  without  further  qualifications.  Although  as  stated,  the 
two  are  considered  to  be  the  same  species  by  ayatematista  the  raarings  at  the  Station  imply 
that  thero  ia  a  sharp  distinction  between  the  two  in  the  matter  ot  food  habits,  and  it 
■eema  to  me  that  thia  would  be  very  strong  evidence  at  any  rate,  that  may,  some  day,  bs 
uaed  in  separating  the  two  inseota.  Any  one  wishing  to  follow  ap  our  studies  of  these 
■peoiee  will  find  them  recorded  in  Bulletin  96,  of  the  Ohio  Agricultural  Experiment 
Station,  pagea  20  22,  and  the  Journal  of  the  New  Y^ork  Eatomoloft>cal  Society,  Yolnme 
T,  pagea  203  204,  with  illustrations,  and  Volume  XI,  pagM  437-438  of  Entomologi- 
cal News.  It  will  be  a  very  interesting  study,  and  one  fraught  with  some  eoonomio  im- 
portance, to  carry  on  a  large  namber  of  rearings,  both  from  Rubut  and  other  plants.  It 
thia  food  distinction  between  the  two  forma  holds  good  throvghont,  Obwraa  W^vnetata, 
BwoderH  will  be  entitled  to  rank  aa  a  speoiea. 
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A  yety  valoable  contribution  to  our  literature  upon  these  insects  will  be  fonnd  in 
Balletin  23,  Agricnltaral  Experiment  Station,  Cornell  University,  pages  120-34,  by  Pro- 
fessor Slingerland.  The  two  forms  are  so  exceedingly  alike  in  appearance  that  none  bat 
expert  entomologists  have  been  able  to  separate  them.  As  relating  to  this  matter  Mr.  F. 
H.  Ohittenden,  Assistant  Entomologist  in  the  Department  of  Aj^ricaltnre,  wrote  me  Feb. 
8th,  1899,  also  stating  that  he  had  been  nnable  to  avoid  the  impression  that  the  two  in- 
sects were  distinct,  notwithstanding  the  opinion  of  specialists  to  the  contrary.  I  speak  of 
this  more  in  the  way  of  a  suggestion,  as  it  seemed  to  me  a  problem  which  a  careful  ent> 
mological  student  may  well  take  up  and  solve. 


HABITS  OF  THE  LARV^  OF  DERMESTE8  TALPINUS  (MANN.) 

By  Prroy  B.  Grbgson,  Waghorn,  Albbrta. 

To  fur  trappers  in  the  far  North  West  the  larva  of  this  beetle,  which  Dr.  Fletcher  has 
kindly  identiBed  for  me,  is  but  too  well  known.  (Fig.  46.)  It  seems  to  be  ubiquitous 
and   almost  omnivorous.     Hitherto,  however,  it  has  been  understood  to  feed  only  on 

dead  things,  such  as  fur  hide,  skin,  bacon,  wool,  dead  insects, 
etc.,  but  in  rearing  it,  as  I  have  in  considerable  numbers,  I 
have  noticed  features  which  show  the  larva  in  its  very  early 
infancy  to  be  endowed  with  a  very  extraordinary  activity,  or 
to  be  a  parasite  of  living  insects.  These  features  I  should  like 
now  to  record. 

My  practice  when  spreading  lepidoptera  is  to  place  the 
setting- boards  within  a  box  with  closely- fitting  door,  but  the 
frequent  destruction  of  the  insect  by  the  Talpinus  larvK, 
before  the  insect  itself  had  become  sufficiently  set  for 
removing,  determined  me  to  investigate  the  early  existence  of 
the  larva.  I  noticed  that  the  bcitter flies  I  caught  in  May  and 
early  June  (Colitu  oecidentalis,  E.  diacoidalis,  etc.)  were 
peculiarly  liable  to  attacks  by  this  pest.  Others  caught  later 
in  the  year  were  free  from  them.  When  I  discovered  the 
larva  on  the  setting  boards  (generally  on  the  second  or  third 
day  after  setting  the  insect)  the  largest  of  the  larvie  did  not 
exceed  one  line  in  length,  and  from  the  dust  like  frass  under 
the  body  of  the  butterfly  and  the  excavation  made  in  the  body, 
the  larva  had  evidently  been  at  work  for  some  time.  It  being 
easily  possible  for  such  minute  creatures  to  have  crept  through 
fome  small  crack  into  the  interior  of  the  box,  £  decided  this  year  (1900)  to  rear  a  few, 
as  soon  as  I  could  get  any,  in  a  tightly  closed  tin  tobacco  box  three  inches  deep,  for  I 
found  they  could  not  crawl  up  the  tin  sides  of  such  a  box.  They  cannot  crawl  up  tin  at  any 
slope  greater  than  30  degrees.  Placed  on  the  higher  part  of  such  a  slope,  they  slide  down 
to  the  bottom. 

On  the  12ch  of  May,  1900,  I  found  a  D.  talpinus  larva  on  a  hybemated  speci- 
men of  Vanessa  cardui  which  I  had  captured  and  spread  on  the  10th.  This  litUe  larva 
(not  a  line  in  length)  I  at  once  placed  in  the  empty  tin  tobacco  box,  with  the  carcase  of 
the  r.  cardui,  and  closed  the  lid  and  saw  that  thsre  was  no  space  for  ingress  of  even  the 
minutest  insect,  assuming  that  it  first  could  scale  the  tin  sides  of  the  box.  Being  much 
occupied  for  the  next  few  days,  I  simply  added  a  Colfas  or  two  (caught  in  the  manner  I 
shall  presently  describe)  without  disturbing  the  little  grub  which  was  within  the  carcase 
cf  the  V,  cardui.  On  the  25th  May  I  introduced  to  him  a  Colias  occidenialit  caught 
that  morning.  I  always  carry  with  me  when  hunting  near  home  for  lepidoptera,  a 
shallow  (^  inch  deep)  tin  cigarette  box  whose  lid  fits  very  tightly,  requiring  an  c2Sbrt  in 
fact  to  open,  and  into  this  box  I  at  once  place,  direct  from  the  net,  my  captured  speci- 
mens, folding  them  in  papers  on  the  spot  (first,  however,  killing  the  OoliaSi  Erebias  and 
such  sized  insects  by  pressure  on  the  thorax  in  the  net)  and  it  is  therefore  impoitiUe  for 


V\g.  46  representB  the 
beetle  and  larva  (magnified) 
of  Dernustc*  lardarius  —  a 
moet   familiar   species. 
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any  foreign  insect  to  gain  access  to  the  interior.  I  folio i^ed  this  coarse  on  the  25th  May, 
and  the  C  occidentalis  I  introduced  to  the  Talpinus  larva  I  took  direct  from  its  paper 
in  the  shallow  box,  as  I  did  all  the  insects  with  which  I  fed  my  Talpinns,  and  dropped 
it  into  the  larger  tin  box.  On  exploring  the  interior  of  this  box  in  the  evening  of  the 
25th  I  foand  a  second  Marmoratos  larva  (very  minale)  feeding  on  the  body  of  the  newly 
introdaoed  Colias. 

On  28th  May  I  introduced  another  C  occidentalism  caught  under  and  treated  in 
precisely  similar  fashion  to  the  others  above  mentioned,  and  soon  afterwards  observed  a 
third  ^little  Talpinus  larva  on  the  bottom  of  the  tin  box.  There  were  now  three  of 
these  larvse,  and  for  the  first  time  7  introduced  to  them  a  small  piece  of  coyote  fur.  This, 
however,  was  not  touched  until  the  carcases  still  remaining  had  been  devoured,  and  there 
was  no  further  increase  in  the  family.  On  the  4th  June,  however,  I  placed  two  more 
fresh  (7.  acddenialis  in  the  box  (both  caught  as  before)  and  as  I  had  now  become  accus- 
tomed to  mysterious  additions  to  the  family  I  presently  observed  without  surprise  a 
minute  Talpinus  crawling  from  just  under  the  right  wing  of  the  las!;  introduced 
butterfly.  Here  then  were  four  larvae,  all  of  which  had  been  obtained  through  freshly 
captured  butterflies,  and  none  of  which  could  have  possibly  crawled  into  the  deep,  dose- 
lidded  tin  box,  nor  can  I  imagine  that  they  could  by  any  possibility  have  gained  admis- 
sion to  the  shallow  tin  collecting  box  and  to  the  folded  papers  within,  unless  they  were 
already  on  the  bodies  of  the  butterflies  when  captured.  In  which  case  their  activity 
seems  little  short  of  marvellous. 

Although  on  subsequently  ceasing  to  feed  the  larvse  with  butterflies  they  ate  the  fur 
hide,  they  nevertheless  deserted  it  again  for  bodies  of  insects  when  I  once  more  introduced 
that  kind  of  food.     I  have  even  found  one  in  the  dead  body  of  a  common  house  fly. 

In  closing  these  few  remarks  I  may  add  that  I  procured  a  dozen  of  these  larvae  from 
butterflies  in  the  above  described  f uhion  this  year.  The  first  to  pupate  did  so  on  7th 
July  and  hatched  on  9th  August. 


OBSERVATIONS  ON  SEVERAL  SPECIES  OF  DERMESTID^. 

By  F.  M.  Wbbster,  Woostbb,  0. 

The  necrophagous  habits  of  many  of  the  species  of  this  family  of  insects  are  well 
known,  but  it  is  doubtful  if  the  phytophagous  habits  are  very  much  less  emphasized  in 
other  species. 

Byturtu  unicolor  Saj,  is,  perhaps,  best  known  as  the  Raspberry  Fruit  beetle,  and  I 
have  observed  it  feeding,  usually  in  pairs,  on'  the  blossoms  of  Oeum,  either  Hvale  L,  or 
album  Gmel.     Byturua  iomentoaua  Fab.,  is  destructive  to  the  Raspberry  in  England. 

The  common  introduced  f  pedes,  Dermeatei  lardarius  Linn.,  while  affecting  dried 
skins,  meats,  etc.,  is  also  fond  of  bread  and  other  grain  products,  and  has  twice  been 
reported  as  destroying  honey  comb.  Z>.  vulpintts  Fab.,  has  been  reported  as  damaging 
tobacco. 

Ferinicgatoma  cylindricum  Kirby,  var.  angulare,  has  been  reported  as  a  poisible 
enemy  of  the  Fluted  scale,  leery  a  purchaei  Maskell. 

Altag^nuB  piceua  Oli/.,  has  become  so  destructive  to  woolen  fabrics  and  carpets  as 
to  receive  the  name  of  Pitchy  or  Black  Oarpet-beetla  It  has  been  sent  to  me  from 
Indiana  breeding  in  beet  seeds,  larvae,  pupae,  and  adults  all  being  present  in  the  seeds 
when  received. 

Trogoderma  omatum  Say,  though  beyond  a  doubt  a  museum  pest,  is  a  vegetable 
feeder  as  well.  From  the  seed  of  the  garden  sunflower,  collected  May  28,  1899,  this 
beetle  emerged,  in  the  insectary,  June  17,  1900.  From  seeds  of  Ambrona  trifida,  col- 
lected October  10,  1899,  a  specimen  emerged  in  the  insectary.  May  19,  1900.  From 
seed  duster  of  BuiKemia  graminifolia^  collected  October  12,  1899,  beetles  emerged  in 
the  insectary,  March  31,  1900.  These  seeds  were  infested  by  unknown  larvae  when 
collected. 

AnihrenuB  scrophularice  Linn,  so  wdl  known  as  a  carpet  beetle,  I  have,  for  years, 
oand  in  abundance  during  early  spring,  in  the  blossoms  of  the  Tulip,  and  almost  in- 
variably in  those  of  a  pure  white  color,  or  nearly  so.     I  fully  believe  that  this  is  more 
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of  an  out'of  door  irsect  in  this  country  than  we  at  present  suppoee,  though  we  know  that, 
at  home  in^  Earope  from  whenoe  we  received  it,  the  insect  is  unknown  as  a  household 
pest. 

Anihrentta  varivs  Fab.,  I  have  taken  in  the  blossoms  of  Tnlip,  in  oonneotion  with 
the  preceding,  and  also  by  itself  in  the  Peony  blossoms  in  Jane.  A  single  individual 
was  found  in  a  breeding  cage,  supposed  to  be  secure  against  the  ingress  as  well  as  the 
egress  of  the  smallest  insects,  in  which  were  thorns  of  the  Honey  Locust,  infested  with 
lepidopterous  larvss.  Of  course,  in  this  case,  the  beetle  might  have  made  its  way  into  the 
cage,  though  the  probabilities  are  that  it  did  not  I  have  reared  either  this  species  or 
A,  muscBorum  Linn.,  from  masses  of  spiders'  neats  mingled  with  the  bodies  of  dead  insectSi 
as  well  as  the  living,  in  hibernation,  under  the  loose  bark  of  a  hickory  tree. 


NOTES  ON  DANAIS  ARCHIPPUS. 
By  C.  W.  Nash,  Toronto. 

Daring  the  past  season  (1900)  I  have  made  the  following  notes  of  the  movements  of 
this  butterfly  in  the  neighbourhood  of  Toronto  : 

June  14th. — Saw  first  Arcbippus  butterflies.  There  were  three  of  them  loitering 
over  the  willow  bashes  near  the  shore  of  Lake  Ontario.  They  were  much  faded  and 
ragged  ;  all  of  them  were  flying  eastward. 

June  20ih. — Archippus  butterflies  are  now  common.  All  are  very  dull  coloured ; 
their  scales  being  worn  off  and  wings  ragged,  they  look  old. 

July  21st. — I  examined  a  large  number  of  Asclepias  for  Archippus  larvs,  but  found 
only  one,  about  half-grown.     The  butterflies  are  common,  but  all  seen  are  dull  and  worn. 

July  22nd. — On  a  small  patch  of  Asclepias,  near  my  house,  I  found  a  number  of 
Archippus  larvse  of  various  sizes,  some  very  small  and  ranging  up  to  full-grown  ones ; 
also  found  several  chrysalids. 

I  watched  several  of  these  chrysalids  for  some  time,  but  not  one  of  those  I  kept  under 
observation  produced  a  living  butterfly.  In  each  case  the  insect  reached  the  perfect  stage, 
or  nearly  so,  and  then  died  in  the  shell.  None  of  these  appeared  to  be  parasitised ;  they 
simply  dried  up. 

August  5th» — Archippus  butterflies  are  now  congregating  about  the  trees  near  my 
house,  where  they  roost ;  some  of  the  flocks  contain  over  one  hundred.  These  are  all 
large,  bright  coloured  specimf^np,  evidently  produced  this  season. 

September  4th. — Archippus  butterflies  were  streaming  along  the  lake  shore  in 
myriads  all  this  afternoon  I  travelled  through  the  flock  for  about  five  miles,  and  in  that 
distance  there  was  no  break  in  the  flight ;  all  of  them  irere  flying  westward.  At  times 
individuals  would  alight  on  the  ground,  always  with  their  heads  pointing  westward.  They 
seemed  generally  to  select  a  shady  spot  to  alight  on,  and  in  some  places  the  ground  was 
covered  with  them.  After  resting  a  few  minutes  they  would  get  up  again  and  go  on  with 
the  flying  crowds.  The  wind  was  from  the  north-west,  very  light,  in  fact  scarcely  per- 
cepUb'.e. 

Just  at  sunset  I  visited  the  trees  they  frequent  near  my  house  and  found  a  great  many 
roosting  thera 

September  6th. — Very  few  Archippus  butterflies  about  to-day. 

September  7  th. — Only  saw  a  few  individuals. 

September  28th. — Saw  a  few  Archippus  butterflies  to-day,  perhaps  half  a  dozen. 

October  6th. — A  few  Archippus  still  about. 

Prof.  Comstock  and  some  other  entomologists  say  that  no  birds  will  eat  the  D. 
Archippus.  This  is  a  mistake,  so  far  as  the  butterfly  is  concerned,  for  I  have  myself  taken 
them  from  the  stomach  of  cuckoos.  So  far  I  have  not  identified  the  larvs  in  the  stomach 
of  any  bird,  and  it  may  be  that  they  are  never  eaten  by  them. 

[At  London,  Ontario,  this  year  the  Archippus  butterfly  was  seen  as  late  as  Novem- 
ber 2nd.  A  specimen  captured  on  the  27th  of  October  liveid  for  over  a  fortnight  in  the 
Society's  room  and  died  apparently  from  a  chill,  as  it  had  been  left  on  the  windowsill  one 
cold  night.] 
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THE  PRESENT  STATUS  OF  THE  SAN  J0S6  SCALE  IN  ONTARIO. 

By  Prof.  Wm.  Lochhbad,  Gublph. 

It  will  be  remembered  that  the  Government  relaxed  its  strong  policy  of  extermina- 
tion in  May  of  1899,  owing  to  the  great  opposition  which  was  encoantered.  Nothing 
was  done  by  the  owners  of  the  infested  orchards  to  prevent  the  spread  of  the  scale  antil 
the  spring  of  the  present  year,  1900,  when  the  Government  came  to  their  help  and  offered  to 
provide  whale-oil  soap  and  crude  petroleum  at  half  price.  While  many  orchard  men  took 
advantage  of  the  liberal  offer,  it  is  yet  a  regrettable  fact  that  many  failed  to  buy  soap  or 
crude  petroleum,  or  to  uae  any  other  remedy.  Inspection  of  the  treated  orchards,  more- 
over, reveals  the  fact  that  the  spraying  was  often  done  carelessly,  or  too  little  of  the 
soap  was  used  per  tree.  As  a  result  of  such  careless  treatment  the  scale  is  even  more 
abundant  at  the  close  of  this  season  than  it  was  at  the  close  of  last  season  and  the  in- 
fested trees  are  more  plainly  detected.  It  may  be  said  with  a  great  deal  of  truth  that  in 
the  infested  areas  of  Guilds  and  Niagara  no  orchard  is  free  from  scale,  and  orchards 
which  had  not  more  than  ten  per  cent  of  the  trees  marked  for  scale  last  year  have  now 
scale  on  nearly  every  tree.  While  careless  treatment  has  done  so  little  to  check  the 
spread  of  the  scale,  yet  some  good  results  have  been  secured  by  careful  spraying  with 
good  whale-oil  soap  and  crude  petroleum.  Where  whole  blocks  were  trepted  carefully 
the  intensity  as  well  as  the  spread  has  been  checked  appreciably,  and  some  of  the  best 
fruit  was  picked  from  trees  which  had  been  marked  for  one  or  two  years. 

In  the  Niagara  and  St.  OaUiarines  districts  the  owners  are,  as  a  rule,  indifferent,  and 
the  impression  seems  to  have  spread  that  the  scale  is  not  any  worse,  if  as  bad,  than  some 
other  evils  against  which  the  fruit-grower  hss  to  contend,  and  which  are  infesting 
orchards,  such  as  Yellows^  Ro^eLeaf^  small  peaches,  Blight ,  eta  A  cursory  inspeution 
fails  to  show  many  apple  trees  which  have  given  way,  but  many  dead  limbs  can  be 
found,  as  well  as  many  dead  peach  trees. 

In  the  Guilds  district,  Kent  county,  the  scale  has  gained  great  headway  and  mod- 
erately infested  orchards  of  last  spring  are  now  badly  infested,  for  no  spraying  was 
done  to  check  the  progress  of  th)  pest.  There,  however,  the  owners  are  beginning  to 
realise  the  necessity  for  action,  and  several  have  already  purchased  spray  pumps  and  are 
preparing  to  combat  the  scale  with  vigor  this  coming  winter  and  eany  spring.  Time  is 
evidently  required  to  educate  the  fruit  growers  to  give  their  orchards  proper  care. 

It  is  difficult  to  state  with  any  degree  of  certainty  the  extent  of  spread  of  the  scale 
to  new  districts  since  the  work  of  inspection  of  orchards  was  discontinued.  Two  new 
locations,  however,  have  been  discovered  accidentally — one  noted  in  London  East  by  Mr. 
J.  Deamess,  and  another  at  Essex  Centre  by  the  writer.  The  latter  case  was  a  very 
severe  one,  and  it  is  probable  that  the  scale  has  spread  a  considerable  distance  from  this 
new  centre. 

Opinions  differ  as  to  the  relative  merits  of  good  whale-oil  soap,  and  crude  petroleum. 
Some  consider  the  latter  a  too  dangerous  remedy  to  be  applied  by  careless  sprayers,  and 
prefer  to  continue  the  whale-oil  soap  treatment.  Others,  again,  maintain  that  crude 
petroleum  has  given  better  results,  both  in  controlling  the  scale,  and  in  invigorating  the 
trees.  As  a  result  of  the  experiments  this  year  some  valuable  points  have  been  gained. 
The  whale-oil  soap  must  be  of  a  certain  standard  of  quality  to  give  results  at  all  effective, 
and  in  the  application  of  the  crude  petroleum  good  results  depend  on  the  method  of 
spraying — i.e ,  in  the  handling  of  the  norzle,  rather  than  on  the  percentage  of  oil,  as  Mr. 
G.  E.  ^sher  has  already  explained  to  this  meeting. 


A  PARASITE  OF  THE  SAN  J036  SCALE. 

By  John  Dbabnkss,  London. 

Last  year  I  received  a  packet  of  twigs  bearing  scale  insects,  mostly  San  Jos^,  from 
Mr.  John  Gordon,  Guilds  P.O.,  Kent  Co.,  on  some  of  which  there  were  parasitic  mites 
preying  at  least  on  the  well-grown  females  of  the  species  of  scale  insect  named.     On  some 
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specimens  received  this  year  from  the  same  neighborhood  these  mites  were  very  nnmer- 
ons.  I  mounted  some  specimens  and  with  a  female  S.  J.  put  them  in  the  JBociety's  collec- 
tion of  microscopic  slides.  As  many  as  eighteen  larval  mites  were  observed  nnder  one 
large  scale. 

Mr.  N.  Banks,  Washington,  a  well-know  expert  on  mites,  reports  it  Tyroglyphus 
maluSf  Skinner,  which  is  known  to  prey  on  the  larvse  of  the  oyster-shell  bark  louse.  Dr. 
Howard  writes  that  J.  Ligni^res  published  a  valuable  article  on  this  mite  in  the  pro- 
ceedings of  the  Society  Zoologique  de  France  in  1893.  The  habits  of  the  mite  are  given 
accompanied  by  excellent  anatomical  figures. 

"  The  San  Jos^  scale  is  spreading  very  fast  this  year "  in  Ontario.  This  statement 
was  made  again  and  again  last  season,  and  it  is  repeated  this  year.  Some  people  who 
have  heard  it,  have  inferred  that  since  the  suspension  of  the  cutting  and  burning  of 
affected  trees  the  insect  has  multiplied  at  a  more  rapid  rate  than  formerly.  The  discovery 
of  new  areas  and  new  locations  of  infestation  does  not  prove  that  the  sclBde  has  increased 
abnormally  last  year  and  this  ona  That  the  pest  was  not  in  these  newly  discovered 
infestations  in  1898  or  in  previous  years  is  only  an  assumption ;  to  say  that  the  township 
or  even  the  orchard  was  inspected  in  that  year  does  not  by  any  means  prove  that  the 
scale  was  not  there. 

The  officers'  assurance  in  1899  that  the  scale  was  well-nigh  ''surrounded"  was  based 
on  the  belief  that  by  tracing  the  deliveries  of  stock  from  the  few  infested  nurseries  all 
initial  points  of  its  distribution  could  be  located.  The  possibility,  nay  the  probability,  of  a 
more  general  introduction  may  be  reasonably  suspected  from  a  consideration  of  the  methods 
adopted  by  some  nursery  agencies.  For  several  years  past,  as  a  county  school  inspector,  I 
have  received  one  or  core  circular  letters  asking  for  a  list  of  the  addresses  of  the  teachers  in 
the  county,  the  reward  usually  offered  for  the  trouble  was  one  or  more  young  trees  or 
fl  jwering  shrubs.  The  teachers  whose  addresses  were  thus  obtained  were  urged  to  do 
Bome  canvassing  in  their  respective  neighborhoods,  or,  in  some  cases,  to  send  a  list  of 
orchard  owners  or  probable  purchasers  in  consideration  of  a  like  reward  to  that  just 
mentioned.  The  badly  infested  New  Jersey  nurseries  were  as  likely  as  any  others  to 
supply  stock  to  the  jobbers  who  sought  to  use  the  teachers  as  distributers  of  it. 

in  addition  to  the  stock  imported  and  scattered  all  over  the  country  by  jobbers  there 
is  no  doubt  that  individual  farmers  here  and  there  imported  young  trees  direct  from  the 
nurseries.  Dealers  would  not  put  and  keep  their  advertisements  in  the  papers  without 
seeing  some  benefit  from  them.  These  are  some  of  the  facts  to  be  considered  before 
accepting  the  conclusion  that  all  or  nearly  all  the  centres  of  infestation  in  Ontario  were 
known  in  1899  and  that  new  ones  are  due  to  the  interruption  of  the  methods  in  operation 
in  the  spring  of  that  year.  Incalculable  good  came  from  the  tracing  and  destroying  of 
affected  nursery  stock.  Upwards  of  a  hundred  centres  of  evil  were  thus  probably 
rendered  harmless.  All  that  the  San  Jos^  scale  has  cost  Ontario  has  been  doubly  and 
trebly  repaid  by  this  action  alona  On  the  other  hand  harm  came  from  the  sense  of  Mne 
security  begotten  of  reliance  on  the  reports  of  immunity  based  on  a  superficial  examination 
of  the  orchards  in  the  fruit  growing  townships. 

The  hope  for  the  future  suc<£ssful  disposal  of  the  scale-insect  difficulty  lies  not  in 
legislative  intervention  but  in  education.  Bvery  farmers'  institute  and  every  school- 
house  should  be  a  point  from  which  light  should  be  thrown  on  the  nature,  life-history 
and  method  of  treatment  of  our  insect  and  fungal  pests.  Lessons  on  the  scale  insects 
could  be  made  as  useful  and  made  to  yield  as  good  training  for  the  observing  and  reason- 
iag  powers  as  an  equal  number  of  lessons  in  spelling,  algebra,  arithmetic,  etc. 

In  August  Rev.  Mr.  Seaborne  discovered  an  infestation  of  San  Joe^  scide  in  London 
East.  In  September  Mr.  Ellwood  of  St.  Thomas  sprayed  the  trees  with  a  very  dilute 
solution  of  coal-oil  to  which  some  common  salt  was  added.  He  claims  that  the  salt 
makes  the  solution  more  effective  against  the  insect  without  correspondingly  endangering 
the  vitality  of  the  tree.  I  visited  the  place  twice  since  Mr.  Ellwood's  treatment.  The 
leaves  of  the  sprayed  trees  were  injured  more  or  less,  but  I  found  no  living  scale.  On 
one  branch  I  took  away  there  were  two  females  found  which  did  not  appear  to  be  dead. 
On  a  branch  taken  subsequently  no  living  scale  insects  were  found.  -The  developments 
of  next  spring  will  tell  whether  the  treatment  is  effective. 
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THE  ASSOCIATION  OP  ECONOMIC  ENTOMOLOGISTS* 

The  twelfth  annual  meeting  of  thU  society,  which  was  founded  in  Toronto  in  1889, 
was  held  at  Columbia  Oolite,  New  York,  on  the  22ad  and  23rd  of  June,  1900.  In  the 
absence  of  the  President,  J?rof.  Bruner,  the  chair  was  taken  bj  the  Vice-President, 
Prof.  U.  P.  Gillette,  who  read  an  addrees  on  ''  the  objects  of  the  Association  of  Economic. 
Entomologists.'*  llie  first  of  these  is  *'  to  discuss  new  discoveries."  This  implies,  the 
speaker  said,  that  new  discoTeries  are  to  be  made.  It  takes  for  granted  that  the  mem- 
ben  are  to  be  scientific  workers  and  not  mere  book  students,  content  to  thrash  over  old 
straw  or  to  step  exactly  in  the  footprints  of  another.  After  referring;  briefly  to  Dr. 
Riley's  '*  introduction  of  the  Yedalia  to  the  relief  of  disheartened  fruit  growers  "  in 
California,  and  to  Dr.  Howard's  having  made  possible  the  successful  culture  of  the  fig 
through  the  establishment  of  Blasiophaga  groasorum,  he  stated  that  it  would  be  difficult 
to  find  so  small  a  body  of  workers,  with  so  meagre  an  amount  of  time  to  be  devoted  to 
original  research,  in  any  other  science  who  can  show  larger  results  in  the  way  of  new 
disooveri«>a  in  so  short  a  time. 

A  farther  object  is  "to  exchange  experiences  and  to  carefully  consider  best 
methods  of  work.  No  one  can  be  a  toiler  in  any  special  line  for  a  year  without 
encountering  experiences  that  might  be  related  to  a  fellow-laborer  to  his  profit.  We  are 
scattered  over  a  large  territory,  having  widely  varying  conditions  of  climate,  altitude, 
and  plant  and  insect  life.  Each  can  bring  from  his  particular  field  some  points  of 
peculiar  interest  to  all  the  others.  While  we  may  read  one  another's  publications  and 
perhaps  exchange  frequent  letters  until  we  almost  feel  acquainted,  it  is  only  occasionally 
that  we  can  enjoy  these  meetings  together,  and  it  is  a  great  inspiration  to  talk  freely 
over  one's  experiences  and  plans  of  work  face  to  face  with  those  who  are  interested  with 
him  in  similar  lines  of  labor." 

"  The  student  of  applied  entomology  is  supposed  to  have  a  good  general  knowledge 
of  agricultural  afiairs,  particularly  in  legaid  to  plant  growth.  He  must  be  informed 
upon  all  the  insecticide  materials  and  be  able  to  teU  what  insects  they  are  suited  to  kill, 
in  what  strength  they  may  be  applied  to  different  plants,  what  their  physiological  effects 
will  be  on  both  plant  and  insect  life,  and  when  they  can  best  be  applied.  He  is  sup- 
posed to  be  able  to  tell  at  a  glance  what  any  insect  is  that  may  be  handed  him,  and 
whether  or  not  it  is  injurious  or  beneficial.  He  is  expected  to  be  able  to  recommend  the 
cheapest  and  best  pumps  or  other  machinery  for  the  application  of  insecticides.  Is  it 
any  wonder  that  we  need  to  get  together  and  exchange  experiences  and  discuss  methods 
of  work,  particularly  when  we  remember  that  different  results  are  obtained  in  different 
localities  t  Lime,  salt  and  sulphur,  so  valuable  for  the  destruction  of  Sui  Jose  scale  ou 
the  Pacific  coast,  were  found  to  be  of  very  little  value  in  the  moist  atmosphere  of  the 
eastern  portion  of  the  country ;  the  codling  moth,  said  to  have  one  brood  in  Maine,  is  re* 
ported  to  have  two  in  Colorado,  and  three  or  four  in  other  places ;  insects  fairly  common 
but  never  seriously  abundant  in  one  portion  of  the  country  are  often  found  to  be  great 
pests  in  others.  In  view  of  these  conditions  it  is  important  that  we  obtain  all  the  ideas 
possible  from  fellow- laborers  in  different  localitiea,  that  we  may  make  as  few  mistakes  as 
possible,  and  that  we  may  not  bring  down  upon  ourselves  the  distrust  of  those  whom  we 
labor  to  benefit" 

*'  We  are  also  <  to  consider  best  methods  of  work.'  Method  is  always  important, 
and  particularly  is  it  to  be  sought  for  in  a  young  science  or  industry  where  long  experience 
has  not  yet  determined  the  best  plans  of  procedure.  It  was  well  at  first  that  a  large 
amount  of  individuality  should  enter  into  the  work  and  a  variety  of  methods  be 
employed.  Then,  by  a  process  of  natural  selection,  the  poorer  methods  would  gradually 
drop  out  and  the  better  ones  be  retained.  It  is  time  for  this  Association  to  lay  aside  its 
swaddling  clothes  and  assume  the  garb  of  maturer  years.  It  should  be  one  of  its  objects 
to  determine  upon  best  methods  as  soon  as  expedient  to  do  so.  One  recommends  Paris 
green  or  London  purple  in  the  proportion  of  1  pound  to  200  gallons  of  water,  while 
another  will  make  it  one  pound  to  160  or  even  100  gallons  for  the  destruction 
of  the  same  insect.     One  recommends  two  sprayings  for  the  codling  moth,  another  three, 

-   u  ■  -    1 

*  The  Editor  desired  to  acknowledge  his  indebtedoess  to  the  official  report  of  the  proceedings  of  this 
meeting  pablished  by  the  U.  S.  Departanent  of  Agrionltore. 


90  THEIREPORT  OF  THE  [  No.  10 


and  another  says  spray  often  enough  to  keep  the  f mit  covered  with  a  layer  of  the  potson, 
BO  as  to  be  sure  of  killing  the  second  brood.  Some  advise  hellebore  for  the  pear  slag, 
while  others  prefer  one  of  the  arsenites,  and  still  another  wonld  use  qaicklime  or  simply 
road  dost.  Surely  there  is  need  for  more  method  and  uniformity  in  our  work  and  in  our 
recommendations  for  the  control  of  particular  insects.  By  free  discussions  at  these  meet- 
ings much  can  be  accomplished  to  this  end." 

The  next  object  laid  down  is  'to  give  opportunity  to  individual  workers  of  announ- 
cing proposed  investigations,  so  as  to  bring  out  suggestions  and  prevent  unneoeasary 
duplication  of  work.'  '*  This  brings  upon  us  the  importance  of  systematic  co  oper:ition  in 
our  investigations ;  it  has  been  often  urged  upon  us,  but  not  much  progress  has  been 
made.  One  of  the  chief  difficulties  is  that  esoh  one  wishes  to  plan  his  own  experiments 
and  publish  the  results,  in  order  that  he  m\j  not  have  to  share  honours  with  another. 
Such  a  feeling  is  not  altogether  to  be  condemned ;  neither  is  it  necessary  to  so  plan 
our  co-operation  as  to  make  it  essential  to  remove  credit  from  him  to  whom  it  belongs. 
Let  us  suppose  two  entomologists  are  planning  independently  to  test  the  effect  of  insecti- 
cides upon  foliase.  Each  carries  through  his  experiments  and  publishes  the  results  of 
his  labors.  They  are  still  independent  experiments,  the  results  of  one  not  supporting  or 
contradicting  to  any  great  extent  the  results  of  the  other.  Had  each  known  what  was 
being  planned  by  the  other,  they  could  have  arranged  to  carry  out  their  experiments  so 
that  they  would  be  largely  duplications  of  each  other,  and  when  the  results  were  pub- 
lished we  should  have  double  evidence  upon  the  points  under  consideration  where  results 
agreed ;  and  where  they  disagreed,  we  might  be  able  to  find  in  the  different  conditions 
the  reason  for  it.  Such  a  co-operation  would  bring  results  of  far  greater  value  than 
those  obtained  by  independent  experimentation,  and  neither  party  would  lose  any  glory  ; 
in  fact,  each  would  receive  more  credit  because  of  the  better  conclusions  that  oould  be 
drawn  from  the  work.  And  then  how  carefully  every  conclusion  would  be  reached  and 
backed  by  positive  proof  for  fear  that  the  other  party  might  get  different  results !  Such 
duplication  as  this  is  of  the  utmost  importance  to  establish  scientific  truth,  and  the  more 
we  can  have  of  it  the  better.  It  is  only  the  '  unnecessary  duplication  of  work '  that  our 
constitution  deprecates." 

'*  It  is  frequently  the  case  that  one  is  working  out  with  considerable  care  the  life 
habits  of  an  insect,  and  a  little  information  from  exact  observations  upon  some  particular 
point  in  other  localities  would  be  of  great  service  to  him.  The  person  giving  the  inform- 
ation would  have  full  credit  for  what  he  did,  and  the  world  would  have  the  benefit  of  the 
combined  results.  When  time  can  not  be  taken  by  the  head  of  a  departm^t  tor  this  aid, 
it  may  often  be  the  case  that  a  special  student  in  entomology  would  be  glad  to  get  his 
name  into  a  bulletin  for  doing  a  little  good  work.  I  have  a  case  in  mind  to  illustrate. 
The  speaker  is  working  on  the  life  history  of  the  codling  moth.  His  observations  make 
him  wonder  how  it  can  be  possible  that  thore  can  be  so  few  as  one  brood  or  so  many  as 
three  or  four  anywhere.     He  would  be  greatly  aided  if  a  few  entomologists  in  different 

Krts  of  the  country  would  make  the  following  observations  and  report  results  this  year, 
rst,  obtain  date  of  blooming  of  the  earliest  apple  trees.  Second,  determine  the  time  of 
appearance  of  the  first  moths  of  the  second  brood  by  collecting  a  few  of  the  earliest 
wormy  apples  and  rearing  the  moths  from  them.  Third,  determine  when  the  brood  of 
worms  that  go  over  winter  without  pupation  begin  to  leave  the  fruit  This  can  be  done 
by  placing  cloth  bands  on  the  trees  about  July  15tb,  and  removing  the  larvae  that  appear 
under  them  once  a  week  until  those  have  been  taken  that  do  not  change  to  a  chrysalis 
within  a  short  time.  Then,  with  the  other  facts  that  have  been  well  worked  out,  it  will 
be  possible  to  state  with  considerable  definiteness  the  number  of  broods  in  different 
portions  of  the  country." 

The  speaker  next  referred  to  the  importance  of  hs  ving  at  each  Experimental  Station  as 
complete  collections  as  possible  of  insects  in  all  their  stages  that  are  serious  peats«  and 
said  that  the  only  way  in  which  this  could  be  accomplished  was  by  a  system  of  mutual 
exchanges.  After  speaking  very  briefly  on  the  third  clause  of  the  constitution  *to  siiggesty 
when  possible,  certain  lines  of  investigation  upon  subjects  of  general  interest,*  he  went  on 
to  the  last  clause,  '  to  promote  the  science  and  advance  the  study  of  entomology.' 

"  The  usefulness  of  any  applied  science  depends  upon  man's  knowledge  of  the  natural 
laws  operating  in  that  science.  An  astronomer  could  not  determine  the  very  day,  hour, 
and  minute  when  an  eclipse  of  the  sun  would  be  visible  at  a  pardoular  spot  on  the  earth's 
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surfaoe,  or  the  exact  date  of  the  retarn  of  a  comet,  if  he  did  not  thoroughly  understand 
the  operation  of  the  laws  hy  which  these  marvellous  phenomi  na  are  broai^ht  about  Neith- 
er can  applied  entomology  accomplish  its  highest  mission  in  the  world  for  luan'd  benefit 
until  he  succeeds  in  thoroughly  working  out  and  interpreting  aright  the  laws  which  prevail 
in  the  inspct  world,  and  they  are  many  and  intricate,  ani  8)inB  of  the  n  ditl&jalo  of  solu- 
tion. Whatever  we  can  do  to  interest  others  ia  the  study  of  ia3*c&  lif\  ia  any  of  its 
phases,  to  the  end  that  new  facts  are  recorded,  will  help  to  thp  more  p  rfect  undersanding 
of  our  favorite  science  and  consequeatly  to  its  usefulness.  We  are  greatly  indebted  to 
the  pure  systematist  in  entomology  who  never  attempts  to  make  a  practical  applicdktion  of 
his  knowledge." 

"  It  would  greatly  promote  the  science  of  entomology  if  each  member  of  this  Asssoci- 
ation  would  make  a  special  systematic  study  of  some  g  onps  of  insects,  however  small, 
and  publish  the  result  as  a  personal  contribution  to  th^  pure  science  of  entomology.  We 
would  be  better  workers  in  economic  problems  for  so  doing.  A  study  of  the  habiis  of  in- 
sects in  nature's  laboratory  fits  one  for  a  grade  of  systematic  work  that  he  never  could  at- 
tain as  a  closet  naturalist. '* 

"  A  knowledge  of  food  plants,  of  broods,  of  local  variations,  and  of  variations  occur- 
ring among  the  off<)pring  of  a  single  pair,  determined  by  careful  observation  in  nature's 
haunts  or  by  breeding  in  the  laboratory,  is  as  essential  to  enable  one  to  establish  true 
speoiflo  differences  as  is  a  thorough  knowledge  of  structural  charact<>r." 

"  To  promote  a  science  it  is  necobsary  to  make  known  itB  relations  to  human  in- 
terests. If  men  can  be  shown  that  their  health,  wealth,  or  h^ippiness  depends  upon  a 
knowledge  of  insect  life,  there  will  be  no  trouble  to  interest  people  in  the  study  of  entom-* 
ology.  Show  the  farmer,  the  gardener,  and  the  horticultariBt  the  importance  of  knowing 
the  habits  of  insects  in  order  to  successfully  combat  the  pests  that  destroy  their  cr^ps  ; 
bring  to  the  attention  of  the  preacher  the  inexhaustible  fund  of  evidence  and  illustration 
with  which  to  teach  his  flock  the  power,  wisdom,  mercy,  care,  and  omnipresence  of  the 
Creator  of  all ;  make  knovn  to  the  artist  the  boundless  field  which  a  study  of  insects  opens 
to  him  for  the  display  and  developement  of  his  powers  in  portr  ^yiog  graceful  and  fantastic 
forms  and  in  preparing  and  blending  colors  of  the  most  exquisite  beauty  and  harmony  ; 
teach  those  that  instruct  the  young  what  a  wealth  of  interesting  and  easily  obtained  ob- 
jects are  always  at  hand  from  insect  life  with  which  to  fascinate  the  child  an*!  secure  his 
lifelong  interest  in  natural  history  study  ;  make  it  plun  to  all  that  the  very  laws  of  life 
that  prevail  in  the  higher  realm  are  equally  patent  anong  th^  creeping,  crawling  creatures 
of  lower  rank  and  smaller  size — do  all  this,  and  the  science  of  entomology  will  quickly 
take  the  rank  it  deserves  among  its  sister  sciences." 

**  In  closing  let  me  urge  that  we  keep  in  mind  the  worthy  objects  for  the  promotion 
of  which  we  are  banded  together.  Let  us  keep  the  standard  of  work  u  j  to  the  ideal  con- 
ceived by  those  in  whose  minds  the  organization  had  its  birth.  Let  uh  show  a  wiliingnosi 
to  sacrifice  self-interest  when  it  is  necessary  for  the  general  good,  and  let  us  do  all  in  our 
power  to  preserve  and  strengthen  the  fiaternai  feeling  thu  h^  ever  i^i^ted  among  our 
members." 


In  a  subsequent  discussion  of  the  address.  Prof.  Webater  said  that  there  were  very 
many  features  in  it  of  vital  importance  to  working  entomologists.  One  thing  he  consider- 
ed entitled  to  especial  emphasis  and  that  was  the  matter  of  duplication  of  wjrk.  The  fact 
that  one  member  was  working  upon  a  given  species  in  one  State  or  Province  and  another 
member  was  working  upon  exactly  the  same  species  in  another  region  of  country,  while 
apparently  a  duplication  of  work  is  not  really  so,  because  in  all  probabiliy  vrry  different 
rsnulta  would  be  obtained.  No  two  men  see  the  same  thing  in  the  same  light,  and  climate, 
latitude  and  elevation  also  have  a  great  deal  to  do  with  the  action  of  insects.  As  to  the 
matter  of  mapping  out  work,  it  must  be  remembered  that  most  entomoloisists  are  limited 
in  their  powers,  and,  while  they  can  plan  work,  it  is  not  always  easy  to  carry  it  out,  as  a 
station  director  or  a  board  of  trustees  might  greatly  revise  his  plans.  In  rogard  to  the 
introduction  of  foreign  paras'tes,  it  seemed  to  him  that  it  ia  a  field  we  are  ju-it  entering, 
with  the  future  all  before  us,  and  there  would  be  many  failures  ;  but  where  such  work 
WIS  carried  out  carefully  he  believed  it  might  prove  snco(s^fal  wi'h  respct  to  a  great 
many  introduced  speoiea  of  inaecta.     When  we  come  to  carry  it  oat  bi&wiai  Suti^^^    Vv^^ 
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ever,  other  difficaltiee  will  surroaod  as.  He  went  to  a  great  deal  of  pains  to  obtain  from 
Professor  Morgan  an  egg  parasite  of  Morgantia,  and  after  getting  it  established,  it  was 
swept  out  of  existence  during  the  winter  of  1898-99,  and  no  good  has  come  from  the  in* 
troduotion.  He  was  also  of  the  opinion  that  a  great  deal  could  be  done  bj  an  exchange 
of  experiences  with  insecticides,  such  as  h»d  taken  place  in  the  morning  session,  as  insect- 
icides seldom  have  the  same  effect  in  different  portions  of  the  country.  It  had  always 
seemed  to  him  that  the  work  of  the  economic  entomologist  was  very  largely  to  work  out 
life  histories,  and  after  he  had  done  this  and  had  found  out  methods  that  could  be  used  to 
destroy  the  insect  his  duty  ends  and  the  work  of  the  horticulturist  and  agriculturist  be- 
gins. He  did  not  think  it  ought  to  be  necessary  for  an  entomologist  to  make  of  himself  a 
mechanical,  hydraulic,  or  civil  engineer. 

Prof.  Fernald  referred  to  the  remark  just  made  by  Mr.  Webster  to  the  effect  that  no 
two  men  saw  the  same  thing  in  the  same  light,  and  said  that  tHe  same  was  often  true  in 
listening  to  an  address,  for  generally  no  two  men  got  the  same  ideas  from  it.  For  him 
other  psjrts  of  the  address  than  those  mentioned  by  other  speakers  had  presented  them- 
selves with  particular  force,  and  especially  those  with  reference  to  collections  in  connec- 
tion with  the  insectary  or  entomological  work  of  any  kind.  It  seemed  to  him  that  the 
work  of  a  station  whether  connected  with  a  college  or  not,  is  most  emphatically  educa- 
tional, for  even  if  it  be  not  educational  to  students  or  visitors,  it  is  certainly  educational 
to  the  workers  at  the  station  themselves,  and  by  continually  adding  to  such  a  collection 
they  are  addiug  to  their  education  as  well  as  to  the  education  of  the  residents  of  the 
region.  He  had  thus  far  found  a  great  demand  for  collections  rather  different  from  those 
ordinarily  met  with.  The  ordinary  collection  contains  the  rare  insects  as  frequently  as 
it  does  the  destructive  ones,  and  by  that  he  meant  to  uphold  the  question  that  was  raised 
in  the  address  with  reference  to  how  many  of  the  common  insects  could  be  found  in  dif- 
ferent collections.  He  suggested  that,  so  far  as  his  own  experience  goes,  there  are  too 
few  collections  in  which  all  stages  are  preserved  in  connection  with  the  work  that  insects 
do.  A  large  part  of  the  material  that  he  receives  in  Massachusetts  does  not  contain  any 
insect  whatever,  but  simply  a  sample  of  the  work  of  the  insect  which  has  either  escaped 
from  the  box  or  was  never  inclosed.  The  problem  in  such  cases  is  to  tell  what  has  done 
the  damage  by  the  damage  itself.  He  founid  that  his  greatest  help  was  to  preserve  speci- 
mens of  the  insect  and  of  the  work  it  was  doing,  and  he  used  such  specimens  in  the  iden- 
tification of  material  sent  in,  perhaps  fifty  times  as  often  as  any  other  specimens.  Our 
collections,  in  his  opinion,  should  be  amplified  along  the  lines  of  early  stages  and  the 
work  done  by  the  insects,  and  such  collections  will  appeal  strongly  to  the  peopla  The 
whole  address  was  interesting  and  suggestive,  but  it  was  this  feature  which  interested 
him  most.  He  had  also  had  experience  with  the  Murgantia  parasite  obtained  from 
Louisiana  by  the  kindness  of  Mr.  Morgan,  and  while  he  was  now  fortunate  in  not  having 
Murgantia  to  deal  with,  it  was  a  great  relief,  while  searching  around,  to  find  that  there 
was  some  one  who  could  assist  him,  and  he  thought  anything  in  that  line  should  be  en- 
couraged, for  when  a  man  wants  a  thing  of  that  sort  he  wants  it  badly. 

Mr.  Johnson  said  there  was  another  important  suggestion  implied  in  the  address, 
and  that  was  the  commercial  side  of  entomology— if  the  term  might  be  permitted.  We 
have  enough  systematic  entomologists  at  the  present  time,  and  perhaps  enough  eoonomio 
entomologists,  but  we  do  need  another  lot  of  men  who  will  take  up  purely  the  Odoological 
side ;  that  is,  they  must  study  conditions  in  the  field.  The  day  is  coming,  and  is  not  far 
distflmt,  when  our  great  commercial  railroads  and  some  of  our  greatest  manufacturing 
concerns,  such  as  canneries,  will  employ  cecological  entomologists  just  as  they  employ 
engineers  and  other  skilled  labor.  He  felt  quite  certain  that  this  would  oome  about,  and 
that  a  new  field  would  open  to  young  men  especially,  who  would  take  up  this  oommeroial 
side  of  the  entomological  problem.  To  give  an  illustration  of  what  he  meant,  he  said  he 
would  try  to  bring  this  out  in  a  paper  which  he  would  read  on  the  following  day  on  the 
subject  of  the  pea  louse  in  Maryland,  which  has  destroyed  more  than  f  4,000,0()0  worth 
of  green  peas  along  the  Atlantic  coast  this  season. 

When  insect  injury  touches  the  pockets  of  the  producers  to  that  extent  they  are 
going  to  look  about  for  the  men  who  bare  a  knowledge  of  the  insects.      It  means  money 
to  them.     He  had  been  in  consultation  with  some  of  the  high  officials  of  one  of  our  prin- 
cipal railroads,  and  felt  certain  that  the  day  is  not  far  distant  when  these  roads  will  em- 
ploy  men  to  take  up  the  entomological  study  and  development  of  the  lerritoij  tlirough 
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which  their  lines  run.  He  considered  this  an  important  point  for  the  student  of  ento- 
mology to  bear  in  mind.  Of  course  such  a  man  must  go  out  and  studj  conditions  over  a 
vast  area.  He  must  also  know  what  our  worthy  chairman  is  doing  in  Oolorado  ;  what 
Mr.  Weed  is  doing  in  New  Hampshire ;  what  Mr.  Lounsbury  is  doing  in  South  Africa  ; 
what  Dr.  Fletcher  is  doing  in  Oanada — in  shorb  he  must  keep  posted  on  the  entomology 
of  the  whole  world  and  be  ready  to  meet  any  emergency. 

Prof.  Hopkins  said  that  he  found  in  the  spruce  forests  of  Maine  that  a  large  timber 
concern  controlling  some  300,000  acres  employed  a  practical  forester  and  scientific  man, 
and  paid  him  about  $1,500  a  year,  to  give  advice  on  practical  methods  of  cutting  timber 
and  making  surveys.  The  soncem  mentioned  sent  this  man  with  the  speaker  through 
the  spruce  forests  of  Maine  to  learn  all  he  could  about  forest  insects.  This  was  another 
evidence  of  the  fact  that  the  practical  men  are  beginning  to  realize  that  they  can  very 
profitably  make  use  of  the  results  of  scientific  research. 

A  vote  of  thanks  to  the  chairman  for  his  interesting  and  suggeitive  address  was  un- 
animously adopted. 

Dr.  L.  0.  Howard,  in  the  first  paper,  detailed  the  operations  performed  in  the  intro- 
duction and  establishment  of  the  BUutophaga  in  the  fig  plantations  of  California,  which 
had  been  carried  on  since  the  last  meeting.  The  paper  will  be  published  in  full  in  the 
Tear-book  of  the  U.S.  Department  of  Agriculture  for  1900. 

Establishment  of  a  New  Benbfioial  Insect  in  California. 

• 

A  second  note  presented  by  Dr.  Howard  also  related  to  the  introduction  of  a  bene- 
ficial insect.  He  stated  that  it  would  perhaps  be  remembered  that  at  the  tenth  annual 
meeting  of  this  Association  he  had  referred  to  his  efforts  to  introduce  and  establish  in 
this  country,  with  the  assistance  of  Prof.  Antonio  Berlese,  of  Italy,  the  interesting 
Oriental  parasite  known  as  ScuUUista  cyanea.  In  Italy  this  curious  parasite  occurs 
commonly  in  the  wax  scale  (Ceroplaetea  rusci),  and  it  was  introduced  into  Italy  in  all 
probability  from  the  Orient  about  forty  years  ago,  although  originally  described  by 
Motschulsky  in  1859  from  specimens  reared  by  Nietner  in  Oeylon  from  Lecanium  coffees. 
The  living  specimens  were  sent  by  Dr.  Berlese  and  his  colleague,  Dr.  Leonard t,  and  were 
oolo^ised  at  Baton  Rouge,  La. ;  also  in  Washington  D.O.,  in  the  insectary  of  the  Division 
of  Entomology  upon  Ceroplastes  cirripedi/ormis.  The  Washington  specimens  did  not 
su<*x)eed  in  perpetuating  the  species  and  nothing  hss  been  found  since  of  the  Louisiana 
material.  A  year  later  Mr.  C.  P.  Lounsbury,  government  entomologist  of  Cape  Colony, 
found  this  species  parasitic  upon  Lecanium  oleat,  the  common  black  scale,  in  Cape  Colony, 
and  sent  specimens  to  the  writer  for  identification.  The  past  spring,  Mr.  Lounsbury,  at 
the  writer's  request,  made  formally  through  the  United  States  Secretary  of  Agriculture 
to  the  Secretary  of  Agriculture  of  Cape  Colony,  brought  with  him  from  Cape  Town  to 
New  York  two  boxes  of  twigs  covered  with  the  black  scale  affected  with  this  parasite, 
and  expressed  them  to  Washington,  whence  they  were  immediately  forwarded  to  Mr.  E. 
M.  Ehrhom,  the  horticultural  inspector  of  Santa  C!ara  County,  Cal.  On  June  19  the 
writer  received  a  letter  from  Mr.  Ehrhorn  announcing  the  arrival  in  living  and 
healthy  condition  of  the  parasites  in  question.  The  twigs  in  one  box  were  somewhat 
mouldy  but  quite  a  number  of  parasites  were  crawling  about  in  the  box  and  were  found 
in  the  pupal  condition  in  some  of  the  scales.  Mr.  Ehrhom  had  been  warned  by  telegraph 
and  had  prepared  twenty-five  infested  oleander  plants  by  potting  them  and  had  covered 
each  with  a  tight  bag  of  the  finest  Swiss  muslin.  In  these  most  of  the  parasites  were 
liberated  and  a  few  were  allowed  to  fly  in  the  orchard.  Specimens  of  a  hyperparasite 
(Teirastiehiu  sp.)  also  survived  the  journey,  but  Mr.  Ehrhom  was  on  the  lookout  for  this 
parasite  and  isolated  them  as  they  appeared,  pending  instructions  from  Washington  a.*  to 
their  destruction.  The  writer  had  strong  hope  of  the  successful  establishment  of  ihis 
species  at  San  Jose,  the  climate  being  appropriate  and  the  supply  of  food  unlimited,  and 
stated  further  that  this  was  another  instance  of  international  entomological  work  which 
emphasized  the  fact  that  this  Association  through  this  class  of  work  binds  together  its 
memben  all  over  the  world  more  than  any  other  association. 

At  the  opening  of  the  disoussion  on  the  paper,  Dr.  Howard  said  that  he  would  be 
|;lad  to  hear  from  Mr.  Lounebury  on  the  subject  of  this  parasite  of  the  black  scale.     He 
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said  he  wished  to  add  that  Mr.  Loansbury  had  sent  two  boxes,  one  a  deep  box  and   the 
other  a  nhallow  one.     The  shsbllow  box  carried  the  more  saccessfnlly ;    the  scales  had 
begun  to  rot  in  the  deep  one. 

Mr.  Lonnshnry  stated  that  the  history  of  the  case  dated  back  to  his  first  arrival  in 
Cape  Colony.  Before  he  had  been  there  a  year  he  noticed  that  the  black  scale  was  not 
injurioiiH,  and  upon  travelling  about  the  Colony  he  found  the  same  condition  trae  over 
many  thousand  miles  of  territory.  Later,  upon  obtaining  specimens  o^  the  parasite  and 
corresponding  with  Mr.  Howard  on  the  subject,  the  latter  had  suggested  his  sending  it  to 
California.  For  four  years  he  had  been  watching  for  an  opportanity  to  get  a  sufficient 
number  of  parasites  to  send,  but  the  scale  is  so  well  kept  in  ctieck  by  the  parasites  or  by 
other  factors,  that  until  this  year  he  was  unable  to  find  a  large  quantity.  Last  year  he 
mentioned  the  matter  in  his  annual  report;  a  copy  of  which  he  had  cent  to  Mr.  Ehrhom, 
who  at  once  wrote  and  asked  him  to  take  steps  to  get  the  parasite  established  in  Oali- 
fornia.  He  n  plied  that  he  would  gladly  do  all  he  could,  but  would  like  Mr.  Ehrhom  to 
make  it  a  formal  matter  so  that  he  might  be  able  to  spend  the  time  and  money  necessary. 
This  was  done  and  Mr.  Loucsbury  received  formal  orders  to  go  ahead.  He  set  aboat  it  in 
two  ways :  First,  he  had  scales  collected  and  reared  young  larv»  from  them,  whic^ 
were  place  d  on  yourg  oleander  trees  now  being  kept  in  the  Cape  Town  gardens.  Prim- 
ary parasites  were  to  be  admitted  to  the  plants,  but  secondaries  excluded.  These  plants 
in  time  he  may  bo  able  to  send  to  the  United  States  in  Wardian  cases.  Second,  while 
waiting  for  these  to  develop  he  had  Mr.  Mally  go  out  and  search  the  coantry  side,  with 
the  foitunate  result  that  relatively  large  colonies  o!  scale  were  found  where  Mr.  Loans- 
bury  had  Hcen  small  colonies  the  )ear  before.  Mr.  Mally  collected  for  nearly  a  week  and 
brought  in  over  a  bu-hei  of  twigs  which  were  carefuLy  sorted,  cut  into  foot  lenflcths,  and 
the  ends  dipped  into  sealing  wax.  The  twigs  were  then  wrapped  in  tissue  paper.  The 
matter  of  the  d.fi'^'rently  shap*  d  boxes  was  purely  accidental.  He  went  to  the  grocery  shop 
and  picki  d  out  what  he  thought  would  be  best  suited,  taking  one  shallow  box  and  one 
deep  box  in  order  to  try  them.  He  thought  that  packed  in  the  manner  above  described 
and  placed  in  a  wooden  box,  what  moisture  came  would  be  absorbed  by  the  wood.  The 
box(  s  were  paokod  the  night  preceding  Mr.  Lounsbury's  departure,  the  deep  box  being 
plajed  on  a  dry  sholf  in  the  fruit  room  of  the  Cape  steamer  and  the  shallow  box  kept  in 
the  stateroom.  In  this  way  the  insects  were  taken  to  England,  which  he  harried  acroM 
and  took  the  next  liner.  He  then  tried  to  get  the  box  which  he  had  kept  in  the  froit 
room  also  placed  in  a  cool  room  on  the  New  York  steamer,  but  found  no  choice  between 
putiing  it  in  the  meat  room  or  leaving  it  outside.  He  pteferred  not  to  freese  the  insects 
because  th(>  oara^ites,  not  being  accustomed  to  such  temperature,  might  snccumb,  and  he 
therefore  placed  the  box  in  an  empty  cabin  below  the  water  line.  The  voyage  was  for- 
tunately cool,  the  temperature  averaging  about  60^.  The  shallow  box  was  kept  in  his 
stateroom,  as  on  th^^  Cape  st^^^imer,  and  immediately  upon  arrival  in  New  Tork  both 
boxes  were  bhif  p  d  to  Dr.  Howard.  They  arrived  in  New  York  in  25  days  from  Gape 
Town,  a  quick  p^ssigo  which,  perhaps,  could  not  be  repeated. 

On  being  abked  if  tbe  black  soale  in  South  Africa  is  destructive  to  dtras  trees  to  the 
same  extent  as  in  California,  Mr.  Louasbury  replied  that  he  had  seen  citrus  trees  infested 
in  only  about  V^n  places  in  the  last  five  yt-ard,  and  never  more  tban  a  few  scales  at  any  of 
these  places.  Occasionally  ho  had  seen  the  scale  on  citrus  trees  from  Natal  or  from  Aus- 
tralia which  had  be  ;n  imported  to  the  Oape.  One  orchardisb  having  several  thousand 
trees,  said  ho  had  r^een  a  few  on  his  Australian  trees,  but  they  had  disappeared.  He  him- 
self was  unable  to  find  any  there  after  a  year  from  the  importation.  It  is  not  known  of 
what  country  the  scale  is  a  native,  but  it  must  have  been  in  Cape  Colony  for  many  yearn. 
It  occurs  most  commonly  on  oleander,  which  at  the  Caps  is  an  outdoor  plant,  and  Myro- 
porum.  lie  had  found  it  150  miles  inland  and  on  numerous  indigenous  plants  away 
from  settlements. 

Transmission  of  Parasites. 

A  conversation  on  the  Rubj<)ct  of  the  transmission  of  parasites  from  one  region  of 
country  t>  anoh^r  th'^n  follow  d.  Mr.  Johnson  said  thi^^  he  had  recently  received  a 
requ'^sc  from  Mr.  Eh  horn  of  California,  for  parasites  that  prey  in  the  East  on  the  im- 
ported cabbage  worm.    It  seemed  to  Mr.  Johnson  that  this  was  a  matter  for  of<MMratio9| 
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and  he  merely  mentioned  the  fact  as  a  saggestion  from  Mr.  Ehrhom  that  it  is  very 
able  to  establish  such  parasites  in  that  section.  He  had  promised  to  do  what  he  oonld 
from  his  end  of  the  line,  and  he  hoped  that  others  who  were  fortunate  enongh  to  possess 
SQoh  parasites  would  also  assist  He  had  also  received  a  request  from  Professor  Morgan 
for  specimens  of  the  parasite  which  he  had  bred  and  which  Mr.  Howard  had  named. 
Professor  Morgan  is  anxious  to  colonize  this  parasite  on  Murgantia  hiitrioniea  in 
Louisiana,  and  Mr.  Johnson  had  promised  to  send  him  parasitized  eggs  of  the  harlequin 
cabbage  bug  at  the  earliest  opportunity,  but  up  to  the  present  time  had  been  unable  to 
find  any  specimens  of  this  destructive  pest.  Three  years  ago  it  was  one  of  the  most  de- 
structive insects  in  the  Maryland  and  Virginia  cabbage-growing  sections,  but  since  the 
freeze  of  February,  1899,  he  had  seen  very  few  specimens.  He  was  unable  to  say 
whether  this  was  due  entirely  to  the  freeze  or  to  the  parasites.  The  parasite  is  a  new 
species  (Encyrttia  Johtuani  Howsrd,  Clan.  Ent.  Yol.  XXX,  pp.  17,  18)  and  there  seems 
to  be  some  promise  of  its  successful  introduction  into  the  South. 

Mr.  Gillettte  said  he  considered  the  matter  of  parasites  one  of  great  interest^  and  he 
hoped  the  subject  would  be  further  discussed.  In  Oolorado  nature  often  seems  out  of 
balance.  There  are  a  number  of  species  which  are  not  abundant  in  the  East,  but  which 
are  very  injurious  in  Ck>lorado,  and  he  thought  it  was  because  the  parasites  have  not  been 
carried  to  that  section  of  the  country.  In  his  opinion  it  would  be  of  the  greatest  benefit 
to  certain  portions  of  the  country  to  introduce  insect  enemies,  both  parasitic  and  pie- 
daceous. 

Dr.  Howard  said  he  desired  to  call  the  attention  of  the  members  of  the  Association 
to  the  fact  that  this  was  the  most  representative  meeting  of  the  Association  ever  held. 
Not  only  was  Mr.  Woodworth,  of  Califomia,  present,  with  Mr.  Femald,  of  Massachu- 
setts, Mr.  Weed,  of  New  Hampshire,  and  Messrs  Qaaintance  and  Scott,  of  the  Southern 
States,  but  also  "  our  dear  old  friend,"  Mr.  Fletcher,  of  Canada,  and  Mr.  Lounsbury, 
who  had  carried  American  economic  entomology  clear  across  the  Atlantic  Ocean  to 
South  Africa.  Mr.  Gurrie,  the  under  secretary  of  agriculture  for  Cape  Colony,  who  was 
recently  visiting  Mr.  Howard  in  Washington,  had  said  that  he  was  very  glad  indeed  that 
he  had  sent  for  an  American  entomologist  to  come  to  the  Gape,  and  congratulated  his 
department  upon  being  able  to  secure  such  a  man  as  Mr.  Lounsbury. 

Dr.  Howard  presented  a  third  note  in  which  he  i^ave  an  account  of  the  useful  work 
performed  by  the  larve  of  a  little  lady-bird  beetle,  Byperaspia  signata,  in  destroying  the 
soiles  on  maple  trees,  PtUvinaria  cuiericoU^  and  also  those  of  P,  innumerabilis.  These 
larvae  very  much  resemble  the  scales  on  which  they  feed. 

Mr.  E.  P.  Felt,  State  Entomologist  of  New  York,  read  a  paper  on 

SoMB  Eff&cts  of  Early  Spring  Application  of  Insrctiotdbs  on  Fruit-trbbs. 

He  said  that  a  seiies  of  tests  had  this  spring  been  begun  near  Albany,  N.  T.,  with 
the  object  of  ascertaining  the  best  method  of  controlling  the  San  Jose  Scale  in  orchards. 
Daring  the  progress  of  the  work  trees  were  treated  with  mechanical  mixtures  of  water 
and  herosene,  and  of  water  and  crude  petroleum,  using  20  and  25  per  cent,  of  the  oils  and 
applying  with  a  kero-water  sprayer.  A  few  trees  were  treated  with  undiluted  kerosene  and 
others  with  undiluted  crude  petroleum  ;  a  number  ot  trees  were  also  treated  with  caustic 
potash  whale  oil  soap,  at  the  rate  of  2^  lbs.  to  a  gallon  of  water,  and  some  with  a  com- 
bination of  the  soap  and  crude  petroleum  in  the  proportion  of  one  pound  of  soap  to  four 
gallons  of  water,  and  one  gallon  of  the  oil  to  ten  gallons  of  the  soap  solution.  The  spray- 
ing was  mostly  done  on  April  11th  and  the  work  was  performed  in  a  mixed  orchard  of 
over  ICO  youug  pear,  peach,  plum  and  cherry  trees,  where  the  San  Jos^  scale  had  been 
for  about  eight  years,  and  the  trees,  therefore,  presented  every  degree  of  infestation.  The 
undiluted  kerosene  and  crude  petroleum  were  applied  to  the  worst  iafested  trees. 

The  spraying  with  the  insecticides  occurred  just  before  the  buds  began  to  open,  and 
with  the  exception  of  the  trees  treated  with  the  undiluted  oilF  very  few  or  no  harmful 
effects  were  observed.  Eight  days  after  sprayint;,  the  trees  as  a  rule  were  budding  out 
Those  treated  with  kerosene  gave  little  indication  of  the  presence  of  the  oil  on  the  bark, 
while  the  dark  colour  of  those  treated  with  crude  petroleum  was  very  apparent,  a  condi- 
tion which  still  continues  at  the  time  of  writing,  June  20th.  The  whale-oil  soaps  showed 
to  a  ooosiderable  extent.    Photographs  were  exhibited  showing  the  harmlessneas  aC 


96  THE  REPORT  OF  THE  [  No.  19 


mechaDical  20  per  cent,  emnlgions  of  either  kerosene  or  orade  petroleam,  alao  of  aimilar 
25  per  cent,  emnlsiona.  Other  photographs  showed  positive  injary  from  the  use  of  un- 
diluted kerosene,  and  moat  marked  injarj  from  nndilated  cmde  petroleam ;  one  plum  tree 
was  killed  outright  by  the  latter  treatment. 

Experiments  undertaken  in  other  localities  also  aerved  to  ahow  that  crude  petroleam 
may  seriously  injare  trees  under  certain  conditions.  The  trees  may  eventually  outgrow 
the  harm,  and  it  fa  possible  that  the  injury  may  be  no  greater  than  the  scale  would  have 
caused,  if  allowed  to  go  unchecked.  The  mechanical  dilutions  of  crude  petroleum,  at 
least  up  to  25  per  cent,  appear  to  be  harmless  if  applied  before  the  buda  are  open,  and  it 
ia  to  be  hoped  that  they  will  prove  effective  in  controlling  the  soale. 

A  general  discussion  followed  the  reading  of  Mr.  Felt's  paper.  Mr.  Scott  said  that 
in  Georgia  undiluted  crude  petroleum  killed  peach  and  plum  trees  outright,  bat  50  per 
cent,  and  less  strength  did  very  little  damage.  The  best  results  were  obtained  with  25 
per  cent,  in  mechanical  mixture  with  water  sprayed  with  a  Gould  kero  water  sprayer. 
The  application  was  made  just  before  the  fruit  buds  opened  in  the  spring  ;  all  the  insrcts 
reached  by  the  spray  were  killed,  according  to  notes  made  up  to  June  12.  Until  that 
date  the  sprayed  trees  remained  oily  and  the  odor  of  the  crade  petroleum  could  yet  be 
detected.  It  is  a  reasonable  conduaion,  then,  that  the  acale  can  not  live  so  long  under 
such  a  coating  of  oil  He  had  concluded  that  the  25  per  cent,  crude  petroleum  in 
mechanical  mixture  was  better  than  refined  kerosene  of  the  same  strength. 

Mr.  Woodsworth  said  that  when  the  bulletin  from  the  New  Jersey  station  came  out 
it  was  heralded  all  over  California,  and  he  had  to  write  more  letters  in  regard  to  the  kero- 
sene and  crude  petroleam  treatment  than  about  any  other  insecticide.  Crude  petroleum 
in  California  is  a  very  indefinite  term,  since  there  is  a  crude  petroleum  from  Ventura 
which  is  as  thick  and  black  as  molassr  s,  and  from  that  it  varies  to  crude  petroleum  which 
is  almost  as  thin  as  gasoline.  Even  in  a  single  well  the  product  varies  according  to  depth 
and  agft,  and  distillations  show  that  it  varies  greatly  in  composition.  He  had  heiea  assured 
that  the  Eastern  product  varied  also,  and  was  of  opinion  that  before  we  can  recommend 
any  percentage  of  crude  petroleam  we  will  have  to  establish  a  criterion  of  excellence. 
The  different  kinds  of  crude  petroleum  he  had  experimented  with  in  California  produced 
very  different  results — strikingly  different  There  is  also  a  very  decided  difierence  in 
results  according  to  time  of  spraying  with  the  same  oil.  Thss  spraying  before  rain  and 
after  rain  may  produce  entirely  different  results.  He  had  sprayed  with  aome  forms  of 
crude  petroleum  withoat  injury  which  would  have  thoroughly  destroyed  the  foliage  at  an- 
other time  of  day.  The  amount  of  water  in  the  leaf  may  determine  to  a  certain  extent 
the  damage  by  the  oil.  It  seemed  to  him,  therefore,  that  another  thing  that  must  be 
done  before  we  can  really  properly  understand  the  action  of  the  oil  will  be  to  study  the 
effect  of  the  oil  upon  the  vegetable  tissue.  Perhaps  this  had  already  been  done,  but  it 
was  still  in  large  part  a  mystery  to  him. 

Mr.  Webster  said  he  had  used  oil  from  two  wells  located  in  different  parts  of  Ohio 
this  year,  and  although  the  analysis  ran  almost  exactly  the  same  in  each  case  the  effect 
has  been  different  In  the  one  case  he  had  not  seen  the  orchard  for  several  weeks,  hot 
when  he  last  saw  it  the  peach  trees  seemed  to  have  been  in  many  iastances  killed  by  the 
use  of  crude  petroleum.  He  could  not  say  whether  the  oil  had  been  applied  jast  before 
or  just  after  a  rain.  In  the  other  case  the  trees  sprayed  were  seedling  apples  on  the  ex- 
periment farm,  the  experiment  being  made  to  determine  if  possible  the  effect  upon  the 
trees  and  sot  against  insects.  Some  of  the  trees  leaved  out  at  the  proper  time  about  a« 
freely  as  usual,  while  others  had  no  leaves  at  alL  At  the  present  time,  however,  there 
was  no  apparent  difference  whatever  in  them,  all  having  finally  leaved  ou|  precisely  the 
same.  It  was  evidently  nothing  but  a  temporary  injury.  His  experiments  had  pro- 
duced such  various  results  that  he  was  badly  mixed  up  and  did  not  favour  recommending 
the  use  of  kerosene  of  any  sort.  He  was  of  the  opinion  that  the  variation  would  be  just 
as  great  in  the  crude  article  as  in  the  refined. 

Mr.  Hopkins  said  that  in  West  Virginia  they  have  a  great  variety  of  petroleum, 
from  that  as  thick  and  black  as  molasses  to  the  thin  light-coloured  product.  The  oU  ob- 
tained from  the  Standard  Oil  Company  is  a  mixture  of  all  kinds  except  the  heavy  oil 
The  heavy  oil  is  used  for  lubricating  machinery.  He  had  obtained  some  raralti  which  are 
quite  at  variance  with  the  testimony  of  others  and  show  what  conflioting  resolfea  ean  be 
obtuned  in  different  States,    In  one  case  he  recommended  crude  petroleam  as  aa  ezpsri* 
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ment  in  a  Urge  orchard  which  was  almoet  dead  from  the  scale  and  which  the  owner  re- 
fused to  cut  down.  It  had  been  sprayed  once  with  pare  kerosene,  which  did  some  damage 
and  killed  many  scales,  bat  the  owner  had  allowed  it  to  go  withoat  treatment  and  the 
scales  had  again  covered  the  trees.  He  sprayed  it  with  crade  petroleam  obtained  in  Bal- 
timore. When  he  last  saw  the  orchard,  in  April,  the  trees  were  black  and  greasy,  bat 
andemeath  the  bark  they  were  as  healthy  as  ever,  the  leaves  were  coming  oat  in  fall,  and 
the  owner  claimed  that  the  crude  petroleam  had  benefited  them.  He  was  not  recom- 
mending the  oily  bat  simply  giving  this  as  an  example.  His  spraying  was  done  in  Feb- 
raary  and  wherever  the  oil  touched  the  bark  it  remained  dark  and  greasy  for  months 
afterwards.  A  thorough  examination  failed  to  reveal  any  of  the  living  scales,  and  he 
believed  that  the  young  scales  could  not  settle  and  live  on  the  oily  surface.  He  felt  very 
much  encouraged.  It  is  one  of  those  problems  which  require  co-operative  work.  As  a 
result  of  further  investigation,  he  thinks  it  may  become  one  of  the  best  insecticides  ever 
discovered.  He  could  not  think  of  any  better  work  than  trying  to  find  the  reasons  for 
the  great  di£ference  in  results  in  experimental  work  with  insecticides. 

Mr.  Webster  said  he  was  unable  to  see  what  could  be  gained  even  if  crude  petroleam 
should  be  perfected.  It  was  true  that  we  will  have  to  get  something  cheaper  and  more  effec- 
tive than  whale-oil  soap,  which  if  used  on  peach  trees  except  during  the  winter  will  destroy 
the  fiult,  but  in  view  of  the  difficulty  he  had  had  in  getting  crude  petroleum  and  the 
high  price  asked  for  it,  how  much  better  an  intecticide  than  whale-oil  soap  would  we 
have  even  if  it  was  perfected  t  He  thought  that  entomologists  who  carei  for  their  repu- 
tation would  experiment  much  and  say  little  for  publication,  for  the  present  at  least.  He 
farther  stated  that  while  experimentation  was  always  in  order,  it  would  be  best  to  stick 
to  the  whale-oil  soap  until  more  obscurities  in  regard  to  the  use  cf  petroleum  had  been 
eliminated. 

Mr.  Johnston  said  he  agreed  with  Mr.  Webster.  We  have  got  to  get 
something  better  than  kerosene  for  both  peach  and  plum.  In  one  in- 
stance he  had  sprayed  an  orchard  of  two  hundred  9-year  old  peach 
trees  in  February  with  25  per  cent  kerosene  and  not  a  tree  was  living  on  the  28th  of 
April  last  It  seemed  to  him  that  atmospheriu  conditions  were  at  the  bottom  of  the 
difficulty,  and  he  thought  it  would  be  necessary  to  go  back  to  the  old  whale-oil  soap 
remedy,  which  destroyed  the  scale  more  eftectively  and  was  less  liable  to  injure  the  trees. 
It  would  not  be  wise  to  substitute  crude  petroleum  for  whale-oil  soap.  After  three 
years  experience  with  the  soap,  kerosene  and  gas,  he  was  of  the  opinion  that  there  are 
other  conditions  which  must  be  studied  more  seriously  in  the  future  than  in  the  pasty  and 
he  heartily  agreed  in  the  opinion  that  co-operation  is  desirable.  He  believed  it  would 
produce  better  results  in  the  future.  We  must  not  confine  our  labours  to  the  territorial 
boundaries  of  a  State,  but  go  outside  for  information,  suggestions  and  experiences  of 
others. 

Dr.  Fletcher  remarked  that  he  was  glad  to  hear  what  had  been  said  about  whaleoil 
soap  and  crude  petroleum.  He  had  never  yet  been  able  to  see  what  object  there  was  in 
trying  to  use  petroleum.  The  results  were  far  too  conflicting  and  always  unsatisfactory, 
and  the  question  of  cost  in  the  ruin  of  apparatus  was  never  considered.  There  was  very 
slight  injury  to  the  hose  in  the  use  of  potash  whale-oil  soaps,  which  could  now  be 
obtained  of  pretty  uniform  manufacture  and  had  been  giving  good  results.  These  are 
always  to  be  had,  and  are  easy  to  get  in  most  places,  while  he  had  found  great  difficulty 
in  getting  crude  petroleum.  He  thought  there  was  room  for  experiment  with  much 
weaker  mixtures  of  the  potash  soaps  during  the  summer.  His  experience  was  in  favour 
of  these  soaps  in  preference  to  either  crude  petroleum  or  kerosene  mixed  with  water. 
Even  with  the  kerosene  emulsion  there  is  sometimes  unexpected  injury  to  the  trees, 
which  was  always  put  down  to  difference  in  the  oil  or  in  the  water.  He  was  satisfied  for 
the  present  that  the  whale-oil  soap  was  the  safest  remedy,  and  it  was  the  best  for  those 
who  are  official  entomologists,  who  have  to  recommend  formula;  to  people  who  will  make 
a  mistake  if  they  possibly  can. 

Mr.  Sanderson  related  his  experience  with  crude  petroleum,  which  was  favourable  to 
its  use.  He  had  sprayed  a  pear  orchard  on  the  D.^laware  river  with  it  in  the  latter  part 
of  January,  on  a  cloudy  day,  followed  by  a  little  hail  and  rain  soon  afterwards.  Two 
months  later  he  sprayed  another  lot  of  100  trees  with  a  25  per  cent  mixture;  it  wai  a 
very  windy  day  and  almost  all  the  trees  previously  sprayed  got  a  dose  of  the  25  par  cent. 
7  EN.    • 
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mixture  on  one  aide.  Examination  shows  no  iojary  on  either  lot.  Here  and  there  could 
be  seen  a  tree  not  doing  well,  but  that  was  owing  to  the  spray  of  a  year  before  with  pare 
kerosene.  The  buds  were  not  injured.  The  growers  in  his  region  never  use  whale-oil 
soap,  because  it  destroys  the  buds.  They  have  used  it  during  midwinter  and  it  destroyed 
buds,  and  have  now  given  it  up. 

Mr.  Wood  worth  said  that  he  did  not  wish  his  former  remarks  to  be  construed  to 
mean  that  there  is  no  future  for  crude  petroleum  as  an  insecticide,  but  he  desired  to 
emphasize  the  fast  that  there  is  a  great  deal  to  learn.  In  some  of  the  large  orchards  in 
OaUfomia  crude  petroleum  has  been  used  with  success,  but  not  against  the  San  Jose 
scale.  He  is  of  the  opinion  that  there  is  a  great  future  for  crude  petroleum,  and  that  the 
time  will  come  when  it  will  be  cheaper  in  the  East.  In  California  it  is  the  cheapest 
insecticide  that  can  be  bought 

Three  papers  were  read  by  Mr.  Olarence  M.  Weed  on  "  The  oviposition  of  an  egg 
parasite  of  Vanessa  antiopa";  "The  oviposition  of  OacoBcia  oerasivorana,"  and  '*The 
relation  of  Pimpla  conquisitor  to  Olisiocampa  Americana."  The  last  named  insect 
(Pimpla)  is  the  most  important  parasite  which  attacks  the  pupa  of  the  apple  tree  tent- 
caterpillar. 

Hydro  CTANio-AOiD  gas.  * 

The  reading  of  a  paper  by  Prof.  Femald  on  "  The  Marguerite  Fly,"  which  he  has 
retained  for  publication  elsewhere^  led  to  a  discussion  regarding  the  use  of  hydro-oyanio 
acid  gas. 

Replying  to  a  question  from  Mr.  Johnson,  as  to  whether  hydro-oyanic  acid  gas  had 
been  ured.  Prof.  Femald  stated  that  there  was  objection  to  the  use  of  this  substance 
among  florists,  who  have  an  exaggerated  idea  of  the  danger  involved  and  will  not  often 
use  it.  He  had  no  doubt  hydro  cyanic-acid  gas  would  be  more  efieotive,  but  thought  the 
florists  would  prefer  to  use  carbon  bisulphide,  as  this  substance  had  proved  satisfactory. 

Dr.  Fletcher  thought  that  remedial  work  against  the  flies  during  the  winter  would 
be  better  than  work  against  the  larTse  after  they  have  eaten  the  leaves. 

Prof.  Femald  replied  that  the  problem  had  been  thus  far  looked  at  by  him  entirely 
from  the  florists'  standpoint,  and  the  insect  treated  in  the  stage  at  which  the  floriita 
would  first  see  it  and  want  to  treat  it.  He  was  certain,  however,  that  the  fly  could  be 
handled  by  fumigating  the  greenhouses. 

Mr.  Johnson  stated  that  one  oould  not  be  too  careful  in  the  use  of  hydrocyanio-acid 
gas,  and  he  wanted  to  caution  all  those  who  used  it.  In  one  instance,  after  preparing 
tilie  chemicals  necessary  for  generating  the  gas,  he  thought  he  would  take  his  chances  in 
dropping  the  cyanide  in  the  jar  and  get  out,  but  he  felt  the  effects  of  the  gas  almost 
immediately.  By  the  time  he  reached  the  door  a  haze  came  over  his  eyes,  everything 
looked  black,  and  a  feeling  similar  to  blind  staggers  overcame  him.  Experience  has 
proved  that  it  is  not  a  trifling  matter,  and  he  would  caution  all  who  had  occasion  to  use 
the  gas.  At  the  same  time  he  felt  that  hydrocyanic-acid  gas  was  the  coming  material  for 
the  destruction  of  certain  insect  pests  in  mills  where  stored  grain  and  other  products  be- 
come infested.  He  had  recently  performed  one  of  the  largest  experimenti  ever  unde^- 
taken  in  the  use  of  hydrooyanic  acid  gas,  in  a  five  story  brick  mill  in  Oanada.  Over  150 
pounds  of  potassium  cyanide  was  discharged  in  the  mill,  and  the  results  were  very  gratiff • 
ing.     It  practically  eliminated  the  flour  moth  from  the  mill. 

Dr.  Fletcher  said  he  did  not  think  enough  care  could  be  taken  in  giving  instructions 
when  recommending  hydrocyanic-acid  gas  for  general  use,  especially  in  this  stage  of 
introducing  it,  as  a  fatal  case  or  two  would  put  an  end  to  its  use  entirely.  Several  strik- 
ing instances  had  lately  been  mentioned  which  show  the  intensely  poisonous  nature  of 
this  gas.  Much  more  care,  instead  of  less,  than  has  been  exercised  in  the  past  is  neces- 
sary. With  regard  to  the  use  of  bUulphide  of  carbon,  he  certainly  was  not  satisfied  with 
its  use  in  mills  and  had  not  got  the  results  promised  for  it.  He  was  very  sorry  Mr. 
Marlatt  was  not  present  at  the  meeting,  as  his  laisser-faire  policy  had  given  him  a  lot 
of  trouble  with  the  people  he  had  to  deal  with,  and  he  was  of  the  opix^ion  that  some 
others  of  the  Association  might  have  liked  to  discuss  that  matter  somewhat. 

Mr.  Webster  stated  that  his  fumigating  houses  in  Ohio  are  covered  carefully  and 
made  perfectly  air  tight  by  the  use  of  layers  of  building  paper,  but  if  the  ordinary 
nurseryman  makes  his  own  fumigating  house  he   would  not  make  it  any  more  air-tight 
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than  a  henooop.  He  had  tried  almost  every  way  of  iatrodacin}(  the  cyanida,  bat  the 
man  who  did  the  work  invariably  complained  of  severe  headache,  nntil  he  devised  a 
method  of  combining  the  mixtures  under  the  floors. 

Mr.  Lounabury  soggested  that  a  simple  way  was  to  have  a  smill  lead  tube  leading 
from  the  outside  of  the  house,  the  vessel  containing  the  cyanide  being  placed  under  the 
tube,  the  door  closed  and  locked,  and  the  water  and  acid  freshly  mixed  being  poured  in 
through  the  little  funnel  or  tube  and  the  aperture  closed. 


Mr.  A.  L.  Qaaintance  of  the  Georgia  Experimental  Station,  read  the  next  paper 
on  Diabrotica  12punctata  which  is  a  serious  p3St  to  com  in  the  Southern  States.  The 
injury  to  the  plant  is  confined  almost  entirely  to  the  work  of  the  larvsB  on  the  under- 
ground portions  of  the  plant,  as  the  roots  and  stem  below  the  suiface  of  the  soiL  The 
attack  is  mainly  in  the  spring  while  the  plants  are  quite  young.  The  writer  gave  an 
account  of  the  life  history  of  the  beetle  and  the  experiments  that  had  been  made  with 
a  view  to  its  control.  He  found  that  if  eight  to  ten  grains  of  corn  be  planted  in  each  hill, 
the  plants  would  not  all  be  destroyed,  and  the  iojury  from  this  Southern  corn-root  worm 
would  be  practically  avoided,  or  so  distributed  that  the  damage  would  be  trifling. 

Mr.  0.  P.  Lounsbury  gave  a  long  and  very  interesting  account  of  his  observations 
on  the  habits  and  associations  of  a  number  of  species  of  Ticks  that  cause  great  annoyance 
and  much  injury  to  live  stock  in  South  Africa. 

Mr.  W.  M.  Scott  presented  a  paper  on  the  OoccidsB  of  Georgia  in  which  he  enumer- 
ated 41  species  of  scale  insects  that  he  had  found  in  the  State,  and  gave  their  localities 
and  food-plants. 

On  Saturday  morning,  June  23rd,  the  Association  met  in  joint  session  with  the 
Society  for  the  PVomolion  of  Agricultural  Science,  the  President  of  which  (Prof.  Beal) 
read  his  annual  address.  Dr.  L.  O.  Howard  gave  an  account  of  the  progress  of  Economic 
Entomology  in  the  United  States,  which  is  published  in  the  year-book  of  the  U.S.  Depart- 
ment of  Agriculture  for  1899 ;  and  Mr.  G.  P.  Gillette  read  a  paper  entitled  "  Apiary 
Notes." 

NOTES  UPON  THE  DESTRUCIIVE  GREEN  PEA  LOUSE  FOR  1900. 

(Nectairophara  Destructor^  JOHNS). 

Bt  W.  G  Johnson,  Collkqb  Pabk,  Md. 

Perhaps  no  insect  in  recent  years  has  attracted  more  attention  than  the  destructive 
green  pea  louse.  It  became  conspicuous,  first,  on  account  of  its  ravenous  attacks  upon 
the  pea  fields,  a  crop  heretofore  practically  immune  from  the  ravages  of  insects ;  and, 
secondly,  from  the  fact  that  it  was  a  species  not  recorded  in  science.  What  condition  in 
nature  was  responsible  for  such  a  general  distribution  of  a  new  species  of  insect  the  writer 
will  not  attempt  to  discuss  in  this  short  paper.  It  appeared  last  year,  and  was  recorded 
for  the  first  time,  from  Maine  along  the  Atlantic  coast  southward  to  North  Oarolina,  and 
westward  to  Wooster,  Ohio.  It  was  also  observed  in  Nova  Scotia  and  Ottawa,  Canada. 
I  had  it  sent  to  me  from  Massachusetts  and  Vermont  in  July  and  August,  and  complaints 
of  its  Eorious  nature  have  come  to  me  from  Chillicothe,  Ohio,  Long  Island,  N.  Y.,  portions 
of  New  Jersey,  and  Wisconsin  (August).  I  first  observed  the  pest  May  18,  1899,  and 
have  had  it  under  constant  observation  from  that  date  to  the  present  writing.  I  described 
the  newcomer  in  the  February  issue  of  the  Canadian  Entomologist  as  Neetarophora  dtf- 
Btructor.  A  very  long  name,  I  admit,  but  if  there  is  anything  in  a  name  being  a  burden 
to  its  poseessor,  we  hope  that  this  one  will  accomplish  such  a  purpose. 

From  the  first  I  have  held  that  this  insect  is  probably  a  clover  pest.  It  has  been 
observed  upon  both  red  and  crimson  clover,  and  this  season  hundreds  of  acres  of  red 
clover  have  been  destroyed  by  it.  In  one  instance,  reported  to  me  June  13,  Mr.  0. 
Silas  Thomas,  of  Lander,  Frederick  County,  Md.,  stated  that  the  pest  had  almost  entirely 
ruined  65  acres  of  red  clover  for  him.  Many  other  cases  of  a  similar  nature  were  reported 
or  observed  by  us.  The  attack  has  been  very  common  upon  crimson  clover  also,  but  I 
have  not  heard  of  a  field  being  killed  by  it.    That  clover,  and  perhaps  the  red  clover,  is 
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its  original  food  plant  aeema  qnite  conclnsiye  from  our  experiments  and  obBorvationi.  I 
am  of  the  opinion  that  red  clover  is  its  original  food,  and  that  it  is,  therefore,  primarily 
a  cloTer  pest.  Without  doabt  it  is  a  native  American  insect,  and  has  spread  its  attacks 
to  crimson  clover  and  field  peas,  as  these  two  plants  have  encroached  upon  the  feeding 
ground  of  the  loose.  It  spends  the  winter,  at  least  in  the  South,  as  an  adult  in  olover 
fields.     It  may  wii^ter  in  another  form  farther  north. 

It  is  barely  possible  that  this  insect  has  other  food  plants  and  lives  over  winter  upon 
them,  but  clover  is,  no  doubt,  the  main  plant  upon  which  it  lives.   Mr.  F.  H.  Ohittenden, 
of  the  U.S.  Department  of  Agriculture,  Division  cf  Entomology,  in  Washington,  observed 
this  insect,  or  one  very  closely  allied  to  it,  feeding  upon  a  number  of  species  of  vetches  in 
Washington  this  year. 

From  a  long  series  of  experiments  in  the  laboratory  we  have  shown  that  there  are 
two  kinds  of  females  known  at  present,  the  winged  and  wingless  forms.  No  male  has  as 
yet  been  discovered,  and  perhaps  in  the  South  none  exists,  and  the  insect  remains  over 
winter  in  the  adult  stage,  as  stated  above,  upon  some  plant,  and  in  most  instances  this  is 
clover.  The  female  produces  living  young  which  reach  maturity  in  from  ten  to  fifteen 
days,  and  posdbly  less  time  in  hot  weather.  As  an  example,  a  young  one  bom  March  i 
reached  maturity  (winged  form)  March  16,  or  12  days  from  time  of  birth,  and  was  pro- 
ducing living  young  on  March  19.  From  that  date  to  April  17  it  became  the  moUier 
of  111  young  and  then  died  Her  first  young  (wingless  form),  bom  March  19,  reached 
maturity  and  was  producing  on  March  31,  or  eleven  days  from  time  of  birth ;  from  that 
date  to  April  13  she  gave  birth  to  120  young  and  died.  We  have  made  many  other 
observations  of  a  similar  character,  but  this  will  suffice  to  show  the  rapid  roproduotive 
powers  of  this  insect,  and  we  might  state  that  in  many  instances  whero  this  insect  was 
first  observed  on  May  1 ,  three  weeks  later  the  fields  were  abandoned  on  account  of  its 
attacks.  Calculated  from  the  average  number  of  insects  produced  per  day  (which  is  6),  in 
six  weeks  one  would  become  the  progenitor  of  423,  912. 

It  was  estimated  last  year  that  the  total  loss  from  the  attacks  of  the  creature  along 
the  Atlantic  Ooafit  States  was  83,000,000,  and  that  the  crop  was  only  one-half  the  usual 
output.  From  information  obtained  from  the  largest  growers,  the  most  experienced  seeds 
men,  and  most  extensive  dealers  in  this  line  of  business,  "  The  Trade,"  a  canned  goods 
journal  published  in  Baltimore,  has  gathered  the  information  that  the  crop  of  peas  of  the 
Atlantic  Coast  this  year  will  not  exceed,  on  the  outside,  one-third  of  what  it  was  last  year. 
This  is  about  as  serious  as  it  can  be,  when  it  is  taken  into  account  that  it  is  mostly  due 
to  this  one  pest,  and  that  it  is  certain  to  increase  its  destructive  powers  from  year  to  year, 
unless  some  factor  in  nature  intervenes  to  check  and  retard  its  further  development. 
With  this  condition  of  affairs  it  is  not  strange  that  farmers  have  become  thoroughly  dis- 
couraged and  make  the  statement  that  they  will  be  more  ciiutious  about  planting  peas  lor 
market  purposes,  or  for  the  packer,  in  the  future. 

With  this  year's  experience,  however,  we  have  shown  conclusively  in  our  experiments 
and  practical  ^vorks  in  the  field  that  this  insect  can  ba  kept  in  control  to  a  very  great  ex- 
tent if  taken  in  hand  in  time.  In  the  first  place,  the  peas  must  be  planted  in  rows  24 
or  30  inches  apart,  and  not  broadcast  or  in  drills,  as  has  been  the  case  over  a  wide  area 
throughout  many  of  the  South  pro  States.  As  an  illustration  of  this  we  may  cite  an 
instance  on  the  place  of  Mr.  C.  H.  Pearson,  a  large  packer  of  Baltimore.  His  600  acre 
pea  plantation  was  practically  saved  by  persistent  and  energetic  efforts  on  his  part  this 
season.  All  the  methods  from  a  practical  standpoint  were  tried  on  this  place,  and  it 
was  found  that  the  brush  an  J  cultivator  method  was  the  most  effective.  Forty  men 
were  therefore  engaged  to  work  in  the  field,  and  the  600  acres  were  brushed  and  culti- 
vated every  third  d-^y  tor  a  p priori  of  two  we^ka,  and  in  this  raann<)r  the  entire  field  was 
saved,  netting  the  owner  from  25,000  to  30,000  cases  of  peas  of  2  dozen  each.  It  is  a 
fact  which  ia  not  questionod  by  those  who  are  familiar  with  this  plantation  that  had  not 
this  |)erHi8tent  and  enera;otic  fight  bem  followed,  the  greater  portion  of  the  peas  would 
have  been  destroyed  by  the  insecu.  Last  year  the  peas  over  the  same  area  were  broad- 
cast so  there  was  no  opportunity  of  fighting  the  pes%  and  as  a  con^aence  480  acres 
were  entirely  ruined  by  it.  This  year,  by  changing  the  method,  and  by  a  new  system  of 
fighting  the  p  st,  the  peas  have  been  saved.  Many  other  illustrations  of  a  similar  nature 
could  be  given  where  we  baVe  been  following  this  method  persistently  in  this  State. 

The   bruih  and  cultivator  method  is  a  simple  one;  a  good  pine  switch  is  used  to 
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brush  the  vines  backward  and  forward  ahead  of  the  Iron  Age  cnltivator,  drawn  by  one 
horse,  and  in  this  manner  the  insects  are  covered  and  a  very  large  prop3rtion  of  them 
destroyed.  The  caltivation  should  not  be  repeated  until  the  third  day,  as  it  requires 
usually  something  over  forty-eight  hours  for  the  destruction  of  the  adult  insects  when 
cover€d  with  earth.  On  this  plantation  we  also  sprayed  a  large  acreage  to  show  the 
practical  side  of  this  work.  Suffice  it  is  to  say  that  we  have  found  that  no  spray  can  be 
used  which  can  destroy  a  percentage  of  insects  large  enough  to  warrant  the  expense  of 
the  operation.  In  this  instance  we  sprayed  100  acres  in  two  days,  and  thoroughly  tested 
the  method  from  every  standpoint,  using  various  materials.  We  abandoned  the  spraying 
apparatus,  and  began  the  brush  and  cultivator  method,  which  was  followed  up  persist- 
ently, with  the  results  already  noted.  We  have  also  used  the  **  brush  and  pan,"  in 
which  a  bushel  of  lice  were  caught  to  each  row  of  125  rods  long. 

Many  natural  enemies,  such  as  parasitic  and  predaceous  insects,  have  been  found 
feeding  upon  this  pest  in  the  fields,  and  in  this  manner,  no  doubt,  the  number  has 
been  somewhat  reduced  The  mo%t  important  factor,  however,  we  have  observed  in 
the  destruction  of  this  pest  has  been  the  fungous  disease,  Emptiaa  aphidia,  which  was 
common  during  the  early  part  of  the  season  upon  this  insect,  in  both  clover  and  pea 
fields.  It  is  a  contagious  disease  and  destroys  the  pest  in  very  large  numbers,  under 
certain  conditions.  In  one  instance  we  found  58  dead  lice  upon  the  undersurface  of 
a  single  lobe  of  a  clover  leaf,  and  it  was  not  an  uncommon  thing  in  June  to  find  15  or 
20  dead  lice  upon  the  under  surface  of  a  pea  leaf.  With  the  rains  which  prevailed 
thrcughout  this  section  of  country  during  June,  which  fostered  the  developement  of  the 
disease,  it  spread  rapidly  throughout  the  infested  fields,  and  as  a  consequence  it  was  very 
difficult  to  find  the  pea-louse  upon  late  peas.  A  careful  examination  of  peas  where  the 
insects  were  abundant  in  June  showed  that  they  were  practically  free  from  them.  We 
feel,  therefore,  that  the  climax,  as  far  as  the  development  of  the  insect  this  season,  has 
been  reached,  and  that  these  silent  factors  in  nature  are  now  actually  reducing  the  pest 
to  such  a  point  that  it  may  possibly  be  several  years  before  it  will  be  such  a  destructive 
pest  in  this  section  as  it  has  been  for  the  past  t^'o  seasons.  At  any  rate,  the  conditions 
are  such  that  the  farmer  and  canner  have  new  hope,  and  we  trust  the  future  will  bring 
fewer  lice  aiid  more  peas. 

In  discussing  the  paper.  Prof.  Hopkins  enquired  whether  the  insect  were  possibly  an 
introduced  species,  and  if  there  were  any  records  of  its  previous  occurrence  in  large  num- 
bers. 

Mr.  Johnson  replied  that,  in  his  opinion,  it  was  not  an  introduced  pest,  but  an  indi- 
genous insect,  which  had  multiplied  enormously  from  the  change  of  conditions.  The  only 
record  he  had  regarding  it  was  one  made  ten  or  twelve  years  ago  by  Mr.  Beckwith  at  the 
Delaware  station,  and  another  of  its  occurrence  along  the  Potomac  River  in  1887.  In 
neither  case,  however,  was  it  certain  that  it  was  the  same  insect,  as  no  specimens  had 
been  preserved.  The  pea-growers  state  that  the  insect  has  been  known  to  them  for  many 
years. 

Prof  Hopkins  said  that  this  case  is  such  a  complete  parallel  to  the  invasion  of  the 
pine-bark  beetle,  the  trouble  from  which  is  now  over,  that  it  occurred  to  him  that  in  this 
case,  v-ithin  the  next  few  years,  this  insect  will  probably  disappear  or  become  exceedingly 
rare.  Ho  had  taken  the  trou>>le,  in  connection  with  the  investigation  of  the  pine  insect, 
to  look  up  the  history  of  invasions  by  indigenous  insects,  and  found  that  they  multiply 
rapidly  for  several  years,  become  enormously  destructive,  and  a  few  years  later  disappear. 
They  are  destroyed  by  parasites  or  by  climatic  conditions  and  soon  become  rare  species. 
This  happened  in  the  case  of  the  pine  insect,  which  was  scarcely  heard  of  before,  and  was 
one  of  thn  rarest  insects  in  collections  until  it  suddenly  occurred  in  1891  in  such  enormous 
numbers  as  to  destroy  millions  of  dollars  worth  of  timber,  but  now  it  is  practically  extinct 
Not  a  single  living  specimen  has  been  found  since  the  fall  of  1892.  Prof.  Johnson's  paper 
shows  the  great  importance  of  the  work  he  has  undertaken,  and  his  experience  will  be  of 
inestimable  value  in  dealing  with  future  outbreaks  of  the  pea  louse.  He  thought  the 
farmers  of  Maryland  would  make  a  great  mistake  by  changing  their  locations  for  growing 
peas  until  perhaps  a  year  had  elapsed,  beciuse  if  the  rule  follows  in  regard  to  sudden 
invasions  by  indigenous  insects  they  will  soon  disappear  or  become  rare. 

Mr.  Johnson  said  he  was  greatly  obliged  to  Mr.  Hopkins  for  his  opinion,  but  there 
ia  so  much  money  at  stake  that  the  growers  could  not  let  the  matter  rest  awaiting  nature's 
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relief.     He  believed  fangoas  dUeases,  especi^ly  Empusa  aphidis^  are  one  of  the  f acton 
which  will  bring  abont  the  temporary  disftpi)earance  of  the  pest. 

Mr.  Galloway  said  the  point  in  regard  to  the  appearance  and  diaappdarance  of  forms 
holds  good  in  fungoas  attacks  also,  the  most  striking  eximple  bieing  the  potato  blight 
The  same  holds  good  in  the  passing  of  the  Rnssiin  thistle.  These  things  come  and  go 
and  come  again,  and  the  principle  holds  good  with  fungous  dis3a3es  as  well  as  with 
insects 

Papers  were  read  by  Mr.  B.  T.  Galloway  (in  ''Pro^rera  in  the  Treatment  of  Plant 
Diseases  in  the  United  States/'  and  by  Prof.  Webster  on  "  Meteorological  Influences  on 
the  Hessian  F/y.''  These  were  retained  for  publication  elsewhere.  The  meeting  then 
adjourned  to  the  Central  Park  to  inspect  Mr.  Southwick's  spraying  outfit. 


On  reassembling  in  the  afternoon  an  elaborate  and  valuable  paper  was  presented  by 
Messrs.  E.  D.  Sanderson  and  0.  L.  Penny,  of  the  Delaware  Experiment  Station,  on 
*'  Hydrocyanic  Acid  Gas  as  an  Insecticide  on  Low'  Growing  Plants."  The  results  of  their 
experiments  proved  that  this  method  of  treatment  is  practicable,  but,  owing  to  its  008t| 
only  for  pi  ints  of  some  considerable  value  and  for  relatively  small  areas.  Under  many 
circumstances  it  could  be  used  to  much  better  advantage  than  any  other  means  of  com- 
bating a  pest,  and  often  might  be  found  effectual  where  no  other  method  of  extermina- 
tion were  possibla 

Mr.  Sanderson  then  presented  a  paper,  *'  Notes  from  Delaware,"  in  which  he  re- 
ported upon  the  most  noticeable  attacks  of  the  year  in  that  State,  and  dwelt  particularly 
upon  the  destructive  green-pea  louse,  which  had  already  been  under  discussion.  After 
giving  an  account  of  the  various  parasites  which  preyed  upon  the  insect,  he  said  : 

"  The  enemies  of  the  lice  appear  too  late  to  prevent  the  bulk  of  the  injury,  and  as 
the  same  was  true  last  year,  it  seems  impossible  to  place  any  dependence  upon  them.  It 
seems  evident,  however,  that  the  lice  are  attacked  by  a  p%rasite  while  stUl  in  crimson 
clover  (parasitized  lice  were  also  common  on  red  clover),  but  are  not  parasitized  until 
they  have  been  on  peas  for  some  time.  Is  it  not  possible  the  sudden  appearance  of  the 
lice  last  year  may  have  been  due  to  the  severe  winter,  which  killed  o£f  the  parasites  and 
other  enemies  which  usually  hold  the  lice  in  check  on  the  clover  and  so  reduce  their  num- 
bers that  but  few  of  them  spread  to  peas  V^ 

"  The  very  sudden  appearance  of  this  new  species  last  year  was  a  unique  entomo- 
logical surprisa  Where  it  came  from  was  a  question.  It  would  seem  to  me  that  the 
original  food  plant  of  the  pest  was  clover  and  probably  crimson  clover.  It  is  true  that 
crimson  clover  is  not  grown  in  the  North  where  the  louse  was  found  destructive  last 
year,  but  it  is  entirely  possible  that  it  may  have  spread  from  sections  in  which  crimson 
clover  is  grown  to  red  clover  in  these  localities,  but  have  been  held  in  check  by  its  para- 
sites, and  remained  unnoticed.  Furthermore,  the  insect  enemies  of  red  clover  have  at 
various  times  received  study  without  this  species  having  been  previously  nT)ted.  On  the 
other  hand,  there  seems  to  be  good  evidence  that  the  louse  has  been  on  crimson  clover 
for  several  years.  One  of  our  best  farmers,  Mr.  Frank  Bancroft,  of  Camden,  Del.,  tells 
me  that  he  has  seen  wh\t  he  judges  to  be  the  same  louse  on  crimson  clover  for  at  least 
six  or  seven  years.  In  1890  crimson  clover  grown  upon  an  experimental  plot  at  the 
Delaware  Station  became  so  badly  infested  with  a  plant  louse  that  it  was  feared  it  would 
be  killed.  Professor  Beckwith's  notes  state  (May  11,  1890)  that  these  were  exterminated 
by  a  fungous  disease,  and  the  clover  was  not  seriously  injured.  Upon  looking  over  the 
station  collection  I  found  specimens  of  N,  destructor  which  unfortunately  were  without 
any  label,  but  were  among  material  which  was  unquestionably  collected  prior  to  1896. 
Upon  corresponding  with  Professor  Backwith  he  informed  me  that  he  distinctly  remem- 
bered preserving  specimens  of  the  aphis  in  question.  As  his  accession  catalogue  shows 
no  such  specimens  to  have  been  numbered,  though  by  no  means  conclusive,  the  evidence 
is  at  least  strongly  circumstantial  that  Neclarophora  deatrtcctar  occurred  In  injurious 
numbeis  on  crimson  clover  as  early  as  1890." 

"  As  regards  remedies,  I  have  practically  nothing  new  to  offer.  It  evidently  is  im- 
portant to  plant  crimson  clover  as  far  from  peas  as  possible,  and  to  tarn  it  under  u  early 
as  practicable." 
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APHELINUS  FUSOIPENNIS  AN  IMPORTANT  PARASITE  UPON  THE  SAN 

JOSE  SCALE  IN  EASTERN  UNITED  STATES. 

By  W.  G.  Jobnson,  Collrob  Park,  Md. 

For  the  past  eight  years  the  writer  has  been  paying  particular  atttention  to  the 
parasites  attackicg  scale  insects.  During  this  period  many  sp?cles  have  been  bred,  bat 
not  many  specimens  from  any  particular  scale  The  instance  cited  below  is,  parhaps, 
the  most  important  from  the  economic  standpoint  yet  discoverf  d  in  these  observations. 

Since  we  assumed  charge  of  the  State  work  in  Maryland  we  have  collected  the 
San  Jose  scale  on  various  food  plants,  and  inclosed  infested  twigs,  about  4  inches  iu 
length,  in  glisa  cylinder  tubes  open  at  both  ends.  The  ends  were  closed  with  co^^ton, 
and  if  any  parasites  existed  upon  the  scales  they  were  easily  detected  and  mounted  for 
study.  Only  upon  rare  occasions  have  we  taken  more  than  a  half  doz'^n  specimens  from 
a  single  tube.     This  experience  has  been  repeated  year  after  year  until  the  fall  of  1899. 

Of  the  four  species  of  true  parasites  known  to  feed  upon  the  San  Jose  scale,  three 
of  them  have  been  bred  in  Maryland.  So  far  as  I  know  Anaphes  grcicilis  How.,  bred  by 
Dr.  L.  O.  Howard  from  scales  from  Charles  County,  Md.,  has  not  been  reared  from  this 
scale  from  any  other  State.  Aapidiophagus  citrimi$  Craw,  has  been  reared  only  in  Cal- 
ifornia from  this  p  st.  Aphelintis  mytiUMpidi8  h'i  B.  and  ApheliniM  fuseipennis  How. 
have  been  reared  from  scales  taken  at  the  following  places  in  this  State:  Riverside, 
Annapolis  Jnnotioi,  Araby,  and  Mitchell ville.  Itiat  fall,  however,  I  discovered  a  new 
locality  for  A,  fuacipennu  mar  Easton,  Talbot  County,  in  an  infected  orchard  along  the 
Miles  River.  The  orchard  contained  a  miscellaneou?  variety  of  fruits,  and  all  the  trees 
were  quite  seriously  infested  with  the  San  Jose  scale.  Instructions  had  been  given  the 
owner  to  cut  them  down  as  soon  as  possible  and  burn  them.  A  quantity  of  small 
branches  incruated  with  scale  were  brought  to  the  laboratory  and  inclosed  in  breeding 
tubes.  Much  to  my  surprise  these  tubes  were  swarming  with  parasites  a  few  days  later 
From  one  tube  1,114  specimens  of  Aphdinvts  fuwipennis  ware  taken;  while  a  seoond 
tube  gave  432,  a  third  1,478,  and  a  fourth  more  than  1,000,  but  owing  to  an  accident 
the  count  in  the  case  lasu  mentioned  was  not  exact.  The  writer  was  greatly  elated  over 
the  discovery,  and  ^immediately  sent  out  the  following  statement  to  the  State  press: 

I  am  advising  my  correspondents  not  to  bum  twigs  and  branches  cut  from  trees 
infected  with  the  San  Jose  soala  If  the  tree  is  so  seriously  infested  it  can  not  be  saved, 
it  should  be  dog  up  by  the  roots,  trimmed,  and  the  brush  and  wood  piled  in  the  orohardi 
where  they  should  be  left  until  about  the  1st  of  June  or  longer.  If  the  trees  are  to  be 
sprayed  with  either  a  25  per  cent  solution  of  kerosene  and  water,  whale-oil  soap  (3 
pounds  in  a  gallon  of  water),  or  crude  petroleum,  the  pruning  should  be  done  first  and  the 
cat  branches  gathered  up  and  piled  where  the  spray  cannot  reach  them. 

This  is  done  to  preserve  the  little  friends  nature  has  supplied  to  help  keep  the  scale 
in  ch^ck.  If  the  twigs  and  branches  are  bumr  d  or  sprayed  the  parasites  would  be  des- 
troyed, as  they  feed  upon  the  scale  insects  and  are  now  wintering  under  the  shell-like 
cover  protecting  them.  These  parasitrs  are  very  small,  being  scarcely  visible  to  the  naked 
eye,  yet  thty  play  an  important  part  in  the  economy  of  nature.  They  are  wasp-like  in 
general  appearance  and  quite  active.  It  would  be  very  difficult  to  estimate  the  actual 
number  of  parasites  present  upon  a  5  or  6  year  old  peach  or  plum  tree,  but  it  is  safe  to 
say  that  they  would  run  into  the  millions  if  the  parasitism  was  at  same  rate  as  upon  the 
twigs  in  the  tubes. 

If  I  had  burned  these  twigs  I  should  have  destroyed  all  the  parasites.  On  the  other 
hand,  if  I  had  left  theiu  on  the  ground  in  the  orchard  the  little  friends  would  have 
escaped  and  concentrated  their  attacks  upon  other  trees  where  the  scale  had  been  missed 
by  the  sprays.  It  is  clear,  then,  that  by  using  a  little  judgment  in  these  matters  we  can 
assist  nature  in  restoring  the  balance  she  desires.  Do  not  sit  down  and  fold  your  arms 
thinking  nature  is  going  to  restore  this  equilibrium  at  once ;  you  must  do  your  part 
faithfully  and  well.  Prune  your  orchard  as  soon  as  possible  and  save  every  twig  that 
contains  a  scale  ;  then  spray  with  a  25  per  cent,  solution  of  kerosene  and  water,  using  any 
first-class  spray  pump,  or  with  whale-oil  soap  (2  pounds  to  a  gallon  of  water),  before  the 
bndi  open. 
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There  is  no  poBsibility  of  the  scale  spreading  until  some  time  after  the  lat  of  Jnna 
The  youDg  begin  to  appear  in  the  vicinity  of  Wushington,  D.O.,  Jane  10  to  15  [in  1900 
young  were  seen  by  the  writer  crawling  June  3  near  Washington],  and  the  insect  contin- 
ues to  breed  until  very  cold  weather.  We  have  seen  young,  just  bom,  on  trees  as  late 
SB  December  19.  When  a  twig  is  cut  off  between,  say,  December  20  and  May  15,  there 
is  no  possible  danger  of  the  scale  spreading  from  it.  It  is  not  possible  to  tramfer  one  of 
these  insects  from  one  twig  to  another  after  it  is  **  set  "  and  formed  a  scale  over  its  back, 
and  all  of  them  die  as  soon  as  the  sap  is  dried  out  of  a  cut  twig  or  branch.  Badly  in- 
fests d  trees  of  no  commercial  value  should  be  cut  down  as  soon  as  possible,  before  the 
bsds  open,  and  the  brush  piled.  Do  not  leave  the  stump  standing,  as  it  may  prove  a 
veritable  breeding  place  during  the  summer.  If  you  are  so  unfortunate  as  to  have  this 
scale,  remember  that  eternal  vigilance  must  be  the  order  of  the  day,  and  you  will  find 
before  you  are  through  with  it  that  it  is  no  trifling  matter. 

The  orchard  in  question  was  not  destroyed  by  burning,  as  first  suggested,  but  the 
trees  were  pruaed  and  the  cuttings  saved.  In  May,  1900,  the  writer  had  a  large  quan- 
tity of  the  branches  from  this  orchard  carefully  packed  and  sent  to  Mr.  W.  W.  Oobey, 
Grayson,  Charles  County;  to  Capt.  R.  8.  Emory,  Ohestertown,  Kent  County,  and  to 
Hon.  Charles  G.  Biggs,  Sharpsburg,  Washington  County.  Instructions  were  sent  to 
place  the  infested  br  inches  in  grape  bankets  and  hang  them  about  the  orchard  where  the 
scale  WM  mo4t  abundant  In  this  manner  we  will  eitabliih  Aphnlinus  fuacipennisia  the 
various  counties  and  under  different  conditions.  We  have  every  reason  to  believe  that 
the  experiment  will  prove  successful. 

In  this  case  the  study  of  parasitism  has  given  us  a  valuable  suggestion  for  the  treat- 
ment ol  scale  infested  orchards,  namely,  never  bum  a  twig  or  tree  cut  late  in  the  fall, 
winter,  or  early  spring.  A  positive  remedy  one  day  may  be  wrong  the  next  day,  just  as 
we  are  able  to  unravel  nature's  secrets  and  interpret  them  for  own  good. 

Since  the  above  was  read  the  writer  has  tested  a  lot  of  tm  igs  from  the  Charles  County 
orchard  and  has  bred  numerous  specimens  of  A,  fusdpennis^  t)^us  proving  that  a  parasite 
is  thoroughly  established  there. 

Mr.  A.  H.  Kirkland  read  a  paper  on  *'  the  Brown-tail  Moth  in  Massachusetts,"  in 
which  he  gave  an  account  of  the  natural  spread  of  this  injurious  insect  throughout  the 
State.  The  infested  area  in  1896  was  only  29  square  miles  ;  in  1899  this  had  increased 
to  928  square  miles. 

The  next  paper  was  by  Mr.  C.  P.  Gillette,  who  gave  a  series  of  interesting  notes  on 
some  of  the  most  important  insect-s  of  Colorado.  Mr.  Johnson  followed  with  '*  Notes  on 
insects  of  economic  importance  in  Maryland  during  1900,''  and  Prof  Webster  with  an 
account  of  the  '*  Insects  of  the  year  in  Ohio."  Foremost  among  these  he  placed  the  Hes- 
sian fly,  regarding  which  he  said :  "  In  point  of  destruction  the  Hessian  fly  outranks 
every  other  insect,  when  considered  in  connection  with  the  wheat  crop  of  1900.  It  is 
doubtful  if  there  will  be  over  20  per  cent  of  an  average  crop  in  Ohio ;  the  remaining  80 
per  cent  may  be  largely  charged  up  to  the  ravages  of  this  pest.  As  an  average  crop  in 
Ohio  amounts  to,  approximately,  40,000,000  bushels,  the  loss  may  be  compute!  at  32,000- 
000  bushels,  which  at  the  ruling  market  price  would  mean  a  loss  of  822,400,000,  at 
least  three- fourths  of  which,  or  $16,800,000  can  be  jastlv  ch^ir^^ed  up  to  the  ravagei  of 
the  Hessian  fly.  More  extended  studies  of  this  outbreak  and  some  of  the  meteorological 
phenomena  connected  therewith  are  given  in  another  paper.  The  unprecedented  abund- 
ance of  the  pest  this  year  may  be  attributed  largely  to  the  almost  total  lack  of  parasites, 
the  retardation  of  the  fall  brood  over  the  northern  half  of  the  State,  and  the  extremely 
favorable  weather  during  the  autumn  of  1809,  which  enabled  all  but  the  very  latest  de- 
posited egKS  to  hatch  and  the  larvro  develip  to  the  '*  fl^xseeds'^  and  thereby  defy  the 
adverse  influences  of  winter.  In  many  localities  the  later  sown  wheat  escaped  fall  attack 
and  up  to  May  1,  1900,  was  uninjured,  but  the  flies  developing  in  the  earlier  sown  fields 
seemed  to  have  migrated  en  masse  and  settled  down  on  those  sown  later,  and  the  result 
is  that  in  many  cises  the  doscruction  is  as  comolete  in  the  one  as  in  the  other." 

Mr.  Woodworth  gave  a  short  account  of  the  Entomological  situation  in  the  State 
of  California,  referring  especially  to  Scsale  insects,  the  Coiling  moth,  peach  and  grape 
insects.  The  last  pip ^r  read  was  by  Dr.  Fl^tch<)r  of  O^tasva,  who  give  an  aooouut  of 
the  most  noticeable  insect  attacks  of  the  ye%r  iu  Ciuaii,  meutiouiag  those  aTaoiinj;  fruit 

I,  roots  and  vegetables,  cereals,  fodder-plants,  and  trees  and  shrubs. 
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'^?j  Before  the  meetiag  closed,  an  interesting  disoassion  took  pUce  on  the  matter  of 
oommon  names  for  insects,  in  which  a  number  of  the  members  took  part.  A.  committee 
was  appointed  to  deal  with  the  common  names  of  snch  iojarions  insects  as  may  be  dis- 
covered in  the  future  and  to  remove  ungainly  and  inappropriate  names. 

The  following  officers  were  appointed  for  the  ensuing  year :  President — 0,  P. 
Gillette,  Fort  Collins,  Ool ;  First  Vice-President — A..  D.  Hopkios,  Morgantown,  West 
Va;  Second  Vice-President — E.  P.  Pelt,  Albany,  N.  Y.;  Secretary-Treasurer — A.  L. 
Quaintance,  Experiment,  Ga. 

f!^^!^The  next  meeting  will  be  held  at  Denver,  Col.  on  the  22ad  and  23rd  of  August, 
ISOl.  

REGULATIONS  RE  SAN  JOSE  SCALE. 

Extract  from  The  Canada  Gazette  o/ Saturday,  January  12,  1901, 

Ordbb  iir  Council. 

His  Excellency,  in  virtue  of  the  provisions  of  section  5,  chapter  23,  61  Victoria, 
intituled  "An  Act  to  protect  Canada  from  the  Insect  Pest  known  as  the  San  Jose 
Scale,"  and  of  63-64  Victoria,  chap.  31,  <*An  Act  to  amend  the  San  Jose  Scale  Act," 
and  by  and  with  the  advice  of  the  Queen's  Privy  Uouncil  for  Canada,  is  pleased  to 
order  that  exemption  from  the  operations  of  the  above  mentioned  Act  shall  be  and  is 
hereby  authorized  of  any  trees,  shrubs,  plants,  vines,  grafts,  cuttings  or  buds,  commonly 
called  Nursery  Stock  from  any  country  or  state  to  which  ''The  Sin  Jose  Scale  Act" 
applies  ;  and  that  all  importations  thereof  shall  be  and  are  hereby  permitted  to  be  entered 
at  the  Customs  Ports  only  of  St.  John,  N.B.,  St.  John's,  Que.,  Niagara  Falls  and  WindsoTi 
Ont.,  and  Winnipeg,  Manitoba,  between  the  following  dates  in  each  year :  15th  March 
to  15th  May  in  the  spring,  and  7th  October  to  7th  December,  in  the  autumn ;  and  at 
Vancouver,  British  Columbia,  during  the  wintei  months  only  from  15th  October  to  15th 
March,  at  which  ports  they  will  be  thoroughly  fumigated  with  hydrocyanic  acid  gas  by 
a  competent  Government  official  in  accordance  with  the  most  approved  methods. 
7!!^  All  shipments  made  in  accordance  with  the  above  will  be  entirely  at  the  risk  of 
che  shippers  or  consignees,  the  Government  assuming  no  risk  whatever. 
i.nrt  Packages  must  be  addressed  so  as  to  enter  Canada  at  one  of  the  above  named 
ports  of  entry,  and  the  route  by  which  they  will  be  shipped  must  be  clearly  stated  upon 
each  package. 

ZZ^^  As  it  is  well  known  that  well  matured  and  thoroughly  dormant  nursery  stock  may 
be  safely  treated,  but  that  there  is  danger  of  serious  injury  to  the  trees  if  fumigated 
in  the  autumn  before  the  buds  are  thoroughly  dormant,  or  in  the  spring  after  the  buds 
have  begun  to  unfold,  all  stock  which  when  received  is  immature  or  too  far  advanced 
for  safe  treatment  will  be  refused  entry  and  held  at  the  risk  of  the  shipper. 
nsL>His  Excellency,  in  virtue  of  the  provisions  of  section  7  of  the  Act  first  above  men- 
tioned, is  plessed  to  direct  that  the  authority  herein  granted  be  published  in  the  Canada 
Gazette, 

JOHN  J.  McGEE, 

Ottawa.  Clerk  of  the  Privy  Council. 

OBlfUARY. 

'^"'  Mr.  Josspu  EvKLEioH  Tbkffry  died  at  Quebec,  of  spinal  meningitis  on  the  27th 
day  of  April  last — his  second  wife  had  died  but  a  few  months  before.  Mr.  Trefiry 
belonged  to  a  Cornish  family.  He  came  to  Canada  about  thirty  years  ago,  and  at  first 
lived  in  Montreal.  After  a  while  he  moved  to  Quebec,  and  for  ten  years  was  reporter 
and  proof-reader  on  the  staff  of  the  Morning  Chronicle,  He  left  newspaper  employment 
to  accept  the  Government  position  of  English  translator  in  which  he  continued  till  his 
death.  He  had  been  a  member  of  the  Quebec  Branch  of  the  Entomological  Society  of 
Ontario  from  its  formation  ;  and  his  ready  pen  and  ability  as  a  journalist  had  often  been 
exercised  in  its  favour.  Before  his  bereavement  his  wit  and  good  humour  had  added 
greatly  to  the  interest  of  the  meetings  of  the  branch.  He  was  buried  in  Mount  Hermon 
Cemetery.  T.  W.  F. 
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THE  xVORTH-WEST  (CANADA)  ENTOMOLOGICAL  SOCIETY. 

The  second  Annaal  Meeticg  of  the  Ncrth-West  (Canada)  Entomolofcical  Society 
was  held  at  Lacombe,  Alberta,  on  16:h  January,  1901.  It  was  a  meeting  essentiaUy  in 
the  interests  of  farmers.  At  the  reqat-st  of  the  President,  the  chair  vas  taken  by  Mr. 
F.  H.  Wolley-Dod,  of  Calgary,  who  was  sapported  by  the  vice- President,  Rev.  M. 
White,  and  several  well-known  farmers  of  the  district.  A  number  of  letters  in  snpport 
of  the  objects  of  the  Society  were  read,  including  letters  from  Mr.  C.  W.  Peterson, 
Deputy  Commissioner  of  Agriculture,  N.W.T. ;  Prof.  C.  C.  James,  Deputy  Minister  of 
Agriculture,  Ontario ;  Dr.  James  Fletcher,  Dominion  Entomologist,  and  the  Right 
Reverend  the  Bishop  of  Calgary  and  Saskatchewan. 

The  President  of  the  Society,  Percy  B.  Gregson,  on  being  called  upon  (after  the 
opening  remarks  by  the  Chairman)  explained  that  the  object  of  the  Society  was  to 
instruct  and  interest  the  farmers  of  the  North-West  regarding  the  insects  that  affdot 
them, — to  bring  home  to  them  individually  the  principles  which  underlie  the  treatment 
of  insect  and  weed  pest^s,  so  that  they  can  deal  with  them  in  time,  without  waiting,  as 
so  many  do,  till  their  crops  are  destroyed  before  applying  for  advice.  Mr.  Gregson  stated 
that  farmers  were  beginning  to  appreciate  the  value  of  t£e  study  of  insects,  aud  this  was 
evidenced  by  the  fact  that  a  number  of  Agricultural  Societies  had  during  1900  become 
active  supporting  members  of  the  North- West  Entomological  Society.  Mr.  Gregson  im- 
pressed on  farmers  the  importance  of  careful  observance  of  the  habits  of  the  insects 
that  came  under  their  notice,  such  as  their  time  of  appearance,  their  method  of  feeding, 
the  nature  of  their  food,  etc.  Some  insects,  such  as  beetles  and  caterpillars,  feed  by  nib- 
bling their  food,  and  poison  should  therefore  be  placed  on  their  food,  so  that  the  insects 
when  consuming  the  leaf  will  aUo  consume  the  poison  with  it.  Other  insects  such  ai 
lice,  pierce  through  the  outside  of  the  leaf  with  their  trunk-like  beaks,  and  p3ison, 
therefore  will  not  reach  them.  As  however,  insects  breathe  through  little  openings  in 
their  sides  they  san  b3  su£fi)cated  by  anything  which  clogs  up  their  breathing  valves, 
such  as  coal  oil  emulsion,  or  the  fumes  of  tobacco. 

The  list  of  injurious  insects  in  the  North- West  is  already  a  long  one,  and  as 
insects  always  follow  cultivation,  we  must,  as  the  country  gets  cultivated,  ezpeot 
arrivals  of  fresh  insects.  There  are  very  many  ways  by  which  insects  are  always 
liable  to  bo  imported  into  a  new  country.  They  may  come  in  clothes,  lumber,  do- 
mestic animals,  packing  substances  (such  as  hay,  straw  or  grass).  It  was  probably 
in  packing  substances  that  all  the  grass  stem  maggots,  common  to  Europe  and  Amer- 
ica, have  reached  us,  including  the  Hessian  fly,  the  wheat  stem  midge,  and  wheat 
stem  saw-fly. 

In  applying  remedies  there  is  a  reason  for  each  different  remedy  recommended, 
and  in  the  list  of  insects  presently  given  the  reason  for  each  remedy  can  readily 
be  seen. 

Thb  Principal  Injurious  Insbots  of  the  North  west  for  1900. 

The  Red  Turnip-beetle  {Entomoacelis  adonidis).  In  many  places  from  south  of 
Calgary  to  north  of  Edmonton,  and  in  Saskatchewan  and  several  districts  in  Assiniboia 
this  beetle  has  been  moi  e  or  less  abundant — in  some  instances  devastating  entir  ^  fields. 
Around  Beulah,  in  Manitoba,  it  has  also  been  somewhat  abundant,  but  chiefly  confined 
to  mustards.  Remedy  :  Spray  the  plants  ^ijh  Paris  Green  solution  (1  lb.  to  160  gallons 
of  water)  and  stir  in  also  1  lb.  of  quick-lime,  or  if  in  small  quantity,  ^  oz.  of  Paris  Green, 
^  oz.  of  quicklime,  and  a  pail  full  of  water.  In  mixing  Paris  Green  Dr.  Fletcher  recom- 
mends that  it  should  first  be  made  into  a  paste  with  a  small  quantity  of  warm  water,  and 
the  paste  afterwards  mixed  with  the  larger  amount  of  water  required.  If  it  does  not 
adhere  readily  to  the  leaf,  a  little  soap  added  to  the  water  will  overcome  thediffioolty. 

The  Turnip  flea  Beetle  (Phylloireta  vittata)  has  been  very  general  throughout  the 
North-west  Territories,  but  the  damage  done  was  not  great,  owing  to  a  counter-attraction 
in  the  shape  of  mustards.  Remedy  :  Dust  the  young  turnips  with  dry  Paris  Green  and  land 
plaster,  or  dry  Paris  Green  and  sifted  ashes  when  the  dew  is  on  the  young  turnips.  This 
little  beetle  hatches  in  May — about  the  third  week — and  by  deferring  sowing  the  turnips 
until  June  the  beetle  will  have  hatoned  and  disappeared  to  native  oraoifaroiiB  plants 
before  the  young  turnips  are  up. 
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The  Diamond  Back  Moth  (PltUella  eruciferarum)  in  Jane  and  early  Joly  was 
extremely  abundant  throaghoat  the  Territories  and  in  many  parts  of  Manitoba,  practic- 
ally the  whole  of  the  cnltivated  "area  of  Alberta,  Assinlboia  and  Siisk  itcheiran  was 
viflitrd  by  this  pest,  and  many  fields  of  cabbages,  CAalifl3wer8  and  tarnips  were  completely 
destroyed.  The  larvae  of  this  moth  also  attacked  lettaces.  radishes,  rape^  etc.  A  field 
of  tnrnips  badly  infested  with  this  pest  presents  a  weird  and  ghastly  appearance.  The 
riddled  leaves  are  ble^choi  and  white  like  skeletons.  Parasites  have  destroyed  immense 
numbers  of  the  larvte.  Remedy,  as  to  taroips,  young  cabbages,  eta,  except  lettuces  : 
Paris  Green  solution  as  recommended  for  the  Red  Tarnipbeetle.  The  chief  dif&3ulty  is 
in  getting  at  the  underside  of  the  leaf,  as  the  larvae  principally  attack  from  uaderneath, 
In  the  case  of  lettuces,  hellebDie  should  b3  used.  Scatter  on  the  eaves — as  much  under- 
.neath  as  possible — when  the  dev  is  on,  a  mixture  of  1  lb.  of  hellebore  to  2  lbs.  of  sifted 
ashes. 

The  Colorado  Beetle  (or  Potato-bug)  has  a;;ain  m  ide  its  appearance  in  Central  Al- 
berta, though  not  in  large  numbers.  On  28 :h  Jane  both  larvoe  and  mature  injects  were 
seen  in  several  potato  fields,  but  no  great  damas^  done.  As  this  is  the  second  year  of 
appearance  of  thii  insert  in  Alberta  it  is  possible  these  are  an  advance  guard,  and  it  is 
well  to  look  out  for  them.  Remedy,  the  same  ai  for  the  Red  Turnip-beetle.  Dj  not  kill 
the  lady  birds.  This  bright  scarlet  little  beetle  and  its  larvae  greedily  devour  the  young 
larvae  of  the  Colorado  bsetle. 

The  Three-lined  potato-beetle  has  been  more  troublesome  than  the  Colorado  beetle. 
In  some  localities  in  the  south  of  Caatral  Albarta  it  hai  seriously  damig'^d  potato  crops, 
but  its  presence  elsewhere  has  not  been  reported.  This  beetle  was  the  chief  insect  pest 
of  potatoes  in  Ontario  until  the  arrival  of  the  Colorado  bsetle,  which  it  se3m8  to  have 
heralded.     Remedy,  the  same  as  for  the  Red  Turnip-beetle. 

The  Rocky  Mountaia  Locust  hai  been  very  \}iA  in  parts  of  ftf  anitoba,  north  of 
Douglas,  and  around  Aweme.  This  pest  is  dealt  with  in  the  May,  Jane  and  Joly  num- 
bers of  the  leading  agricultural  j  lum  &h,  issued  from  Winnipeg,  83  fully  and  clearly  that 
its  characteristics  and  remedies  need  not  be  repeated  at  length.  In  the  Nor'- West 
Farmer,  for  instance,  of  2 1st  May,  1900,  is  a  very  good  account  of  them.  The  insect 
lays  its  eggs  in  the  soil  among  the  stubble  in  the  early  fall  (August  and  September)  aid 
they  hatch  in  the  following  spring.  If,  therefore,  the  soil  be  deeply  fall  plowed  the 
egKS  will  be  buried  so  deep  that  the  yoang  when  they  hatch  cannot  get  to  the 
surface. 

Cutworms, — (in  Alberta  and  Assiniboia  principally  the  gardan  on 38  su^h  as  Agrotu 
dandestina^  Plusia  hrasnccB,  and  Carneadst  ochrogaater)  have  caused  the  usual  amount 
of  loss  and  replanting  in  several  districts  among  cabbage  and  caulifljwer  growers.  It  is 
difficult  to  understand  why  there  need  ba  any  loss  from  this  pest  when  the  remedy  is  lo 
easy.  Remedy  :  Take  say  50  lbs.  of  bran  and  very  slightly  moisten  it  with  water,  and 
sweeten  with  a  little  sugar.  Then  mix  well  with  it  enough  Paris  Qreen  to  jast  color  the 
bran  (e.-g.  about  a  lb.  of  Paris  green).  The  cutworms  will  eat  this  bran  in  preference  to 
the  cabbages.  The  common  cutworm  is  no v  a  climber,  so  wrapping  a  piece  of  smooth 
paper  about  3  inches  in  breadth  around  the  stem  of  the  youag  cabbage  when  planting  out 
is  a  good  preventive  remedy.  The  paper  should  be  i  an  inch  below  the  surface  of  the 
soil  and  2^  inches  above.  Keep  the  garden  clear  of  weeds  and  rubbish,  old  cabbages  or 
cabbage  stalks  in  the  fall,  so  that  the  cutworm  moth  will  have  •  no  attraction  for  laying 
its  eggs.  A  more  serious  trouble,  however,  has  been  caused  by  another  kind  of  cutworm 
in  Manitoba.  This  is  the  glassy  cutworm  (Hadena  deoMttUrix),  and  it,  in  the  spring, 
committed  very  serious  injury  to  wheat  crops  north  of  Stonewall.  This  pest  was  present 
in  some  ^-Ads  in  thousands,  and  marched  in  a  phalanx  devouring  as  they  travelled.  The 
remedy  for  the  glassy  cutworm  is  not  easy.  The  grub  burrows  into  the  earth  in  the  day- 
time, and  comes  to  the  surface  to  feed  at  night.  It  eats  the  whole  plant,  beginning  just 
below  the  surface.  Thoroughly  spraying  the  grain  alons;  the  front  of  their  attack  for  a 
space  of  ten  feet  with  a  solution  of  Paris  Green  has  been  found  successful.  If  however 
the  crop  has  been  ruined,  turn  chickens  or  turkeys  into  the  Q.M  for  a  day  or  two,  and 
then  sowing  oats  for  green  feed  might  be  tried. 

Wire  worms.  These  are  the  larvae  of  the  "  cli;k  beetles."  This  is  a  pest  very  difficult 
to  get  at.  There  are  several  species  of  wireworm.  They  pass  the  winter  in  cells  in  the 
soil,  80  that  for  some  speoies  a  plowing  in  August,  and  for  others  a  plowing  late  in 
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the  fall,  will  diacnrb  these  cells  and  kill  the  imnEteB  by  exposure.  Seeding  down  only 
encourages  the  wireworm,  but  barley  and  rye  seem  distasteful  to  this  pest,  and  fair  crops 
of  these  can  be  grown  even  if  the  field  be  badly  infested  with  it ;  and  possibly  the  field 
itself  be  ultimately  cleared  of  the  pest. 

Among  pests  of  foliage  has  been  the  pallid  aspen  beetle.  The  loathsome  larvss  of 
this  beetle  were  very  deetmctive  to  the  early  leaves  of  aspen  poplars  throughout  Alberta 
and  the  Territories,  and  considerably  marred  their  beauty.  Remedy  :  Poison  their  food 
by  spraying  with  Paris  Green  solution. 

The  striped  cottonwood  beetle  was  also  very  abundant  on  willows.  The  fetid  larvss 
emit,  when  disturbed,  a  milk  like  fluid  from  tubercUs  along  their  back,  and  trail  a  sticky 
fiuid  wherever  they  crawl  upon  the  leaf.  This  is  a  very  troublesome  pest  in  the  East,  in 
districts  where  osiers  are  cultivated.  The  larTSB  as  well  as  the  beetle  cause  the  osier  canes 
to  branch  by  icjuring  the  tips.  Should  osiers  bo  cultivated  in  the  Northwest  this  pest 
will  be  on  Lai:d.     Remedy  :  Paris  green  or  green  arsenite  solution  sprayed  on  the  foocL 

Lice  on  poplars  and  plants  have  been  common  in  many  parts  of  Alberta.  Remedy  : 
Suffocation  by  coal  oil  emulsion,  or  fumes  of  tobacco.  The  Western  Blister  Beetle  was 
reported  like  "  swarms  of  bees  "  on  beans  at  Lethbridge  in  Southern  Alberta  about  25th 
June.     Other  blister  beetles  were  abundant  on  vetches  in  Central  and  Northern  Alberta. 

Fleas.  Towards  the  end  of  summer  this  pest  became  an  intolerable  nuisanoe 
throughout  the  Northwest.  Hay  mattresses  swarmed  with  them.  A  slight  odor  of 
carbolic  acid  will  prevent  them  from  coming  into  a  room  so  scented ;  but  if  introduced 
wi^'h  hay  or  otherwise,  then  burning  pyrethrum  powder  is  a  gocd  remedy  for  driving 
them  out. 

Warbles  in  cattle  appear  to  be  on  the  increase.  Cattle  farmers  are  very  well 
acquainted  with  this  fly,  but  it  is  a  trouble  that  is  too  apt  to  be  treated  as  of  not  a  very 
serious  nature,  and  as  not  preventable.  This,  however,  is  a  great  mistake.  Tn  the  first 
place  the  bot  maggot,  or  warble,  so  damages  tie  hides  that  grubby  hides  sell  for  one-third 
less  than  sound  ones.  But  the  beef  itself  is  rendered  so  inferior  that  buyers  of  the  high- 
est class  of  meat,  who  supply  hotels,  else,  wld  not  on  any  account  buy  carcasses  showing 
traces  of  warble  attack.  Such  beef  has  therefore  to  be  sold  at  a  lessened  price  below 
that  obtainab'e  for  good  beef,  the  reduction  sometimes  amounting  to  $5  per  carcass.  In 
view  of  the  large  and  increasing  exports  of  beef  (cold  stored)  to  England,  it  becomes  im- 
portant to  see  that  the  reputation  of  the  Northwest  is  sustained  by  keeping  stock  free 
from  this  pest.  In  dairies,  too,  the  loss  sustained  through  the  attacks  of  warbles  is  just 
as  serious.  There  is  the  loss  in  quantity  of  flow  of  milk  as  well  as  deterioration  in  qual- 
ity, resulting  from  the  annoyance  of  the  animals  by  the  flies  when  depositing  their  eggs, 
and  later  by  the  grubs.  The  shrinkage  in  the  milk  is  estimated  at  10  per  cent,  and  the 
deterioration  in  quality  at  the  same  rate,  making  a  total  of  20  per  cent.  By  the  time  the 
warbles  are  discovered  in  the  spring  the  mischief  is  done.  Certain  localities  are  more 
particularly  infested  than  others,  and  a  dry  season  seems  more  encouraging  to  the  warble 
fly  than  a  wet  season,  and  whert)  there  is  danger  of  the  warble  the  animals  should  be  pro- 
tected during  the  summer  months  by  spraying  them  occasionally  with  strong  smelling 
oils,  such  as  fish  oil,  train  oil,  kerosene  emulsion,  &o. 

To  m»ke  kerosene  or  coal  oil  emulsion  add  to  i  gal.  of  kerosene  hot  soap  suds  made 
of  ^  gal.  of  water  (rain  water  preferred)  and  ^  lb.  soap.  Then  churn  all  thoroughly  to- 
gether till  it  will  adhere  td  the  surface  of  glass  without  oiliness.  When  required  for  use, 
dilute  the  emulsion  by  adding  from  9  to  15  times  its  measure  of  warm  water. 

After  the  close  of  the  discussion  consf  quent  on  the  Preaid^nt's  address,  the  ofiicers 
of  the  Society  for  the  year  1901  were  elected.  The  oflicersfor  1900  were  reelected  in  the 
capacities  respectively  held  by  them  with  the  exception  of  A.  D.  Gregson,  who  retired 
from  the  curatorship,  the  same  being  accepted  by  Percy  B.  Gregson,  the  collections  hav- 
ing been  safely  removed  to  his  house. 

Mr.  F.  H.  Wolley-Dod  most  generously  presented  to  the  Society  a  large  number  of 
Lepidoptera,  the  bulk  of  which  were  new  to  the  collection. 

Mr.  O.  0.  Poling,  of  Quincy,  also  presented  to  the  Society  several  exceedingly  rare 
specimens  including  Neophasia  Terlootii  and  Erebia  Magdalena.  Some  of  theae  spec- 
imens are  repress  nted  in  but  one  or  two  other  collections  in  the  world. 

After  a  vote  of  thanks  to  the  Chairman,  the  proceedings  terminated. 
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Brpobt  of  thb  Council. 


On  behalf  of  the  Ooancil  of  the  North  West  (Oan%da)  Eatomologisal  Society,  the 
President  begs  respeotf  ally  to  submit  the  following  report : 

Several  fresh  works  have  been  added  to  the  library  of  the  Society  daring  1900, 
among  them  being  a  complete  set  of  "Insect  Life,"  (partly  the  glfii  of  Dr.  L.  0.  Howard 
and  partly  by  purchase).  The  impossibility  in  this  distant  country  of  access  to  an  outside 
Library  of  any  kind  has  been  and  is  an  obstacle  which  the  Society  hopes  gradually  to 
surmount  by  accumulating  serviceable  works  of  its  own. 

It  is  encoura2ing  to  note  that  the  farmers  are  taking  a  marked  and  growing  interest 
in  economic  entomology, — the  President  having  during  the  past  year  given  by  request 
addresses  or  papers  on  twelve  occasions  and  at  various  places  in  Alberta  and 
Saskatchewan.  Various  agricultural  societies  have  beco  ne  active  fiupporting  members  of 
the  North- West  Entomological  Society. 

A  field  class  of  young  folk  has  been  started  in  Locombe,  and  operations  (all  being 
well)  will  ba  commenced  in  the  ensuing  spring. 

A  most  welcome  assistance  has  baen  received  from  the  Territorial  Government  in 
the  form  of  an  annual  grant  of  $25  towards  farthering  the  objects  of  the  society. 

Acting  on  the  advice  of  the  original  supporters  of  the  Society,  it  was  decided  to 
defer  attempting  the  issue  of  a  magazine  for  a  year,  and  in  the  meantime  the  president 
has,  without  cost  to  the  society,  circulated  a  large  number  of  agricultural  papers  among 
farmers  whenever  such  papers  published  matters  of  interest  in  economic  entomology. 

Pbrot  B.  Obsosok, 

Ist  January,  190L  Preiident 

AuDiTOBfl'  Report. 


Receipts  and  expenditure  of  the  North-west  (Oanada)  Entomological  Society  : 

Receipts,  Expenditure. 

Members'  Fees. $26  00           Library $26  00 

Territorial  Government  Grant, . .     25  00           Stationery ..^  7  OO 

Deficit  (met  by  President) 38  50           Meetings  (Farmers'  etc) 23  00 

Printing  account 6  50 

Cork,  pins,  etc. 6  00 

Store  books,  glass,  etc.  and  other 

apparatus 8  00 

Expense  account  (postage,  etc). . .  7  00 

Subscriptions  to  periodicals 7  00 


$89  50  $89  50' 

'  I  hereby  certify  that  I  have  examined  the  books  and  vouchers  of  the  Treasurer  of 
the  North- West  (Oauada)  Entomological  Sosiety  and  fiud  them  correct,  and  the  above  is 
a  true  statement  of  the  accounts  of  the  Society. 

J.  L.  Tippisro, 
Waghom,  Ist  January,  1901.'  Auditor. 
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To  the  Honorable  John  Dry  den  ^  Mininter  of  Ayricidture : 

Sir, — I  have  the  honor  to  present  herewith  the  Thirty-Second  Annual  Report  of  the 
Entomological  Society  of  Ontario. 

The  thirty-eighth  annual  meeting  of  the  Society  was  held  in  London  on  the  13th  and  14th 
of  November,  1901,  at  which  the  members  had  the  gratification  of  your  presence  and  participa- 
tion in  the  proceedings.  During  the  sessions  the  officers  for  the  ensuing  year  were  elected  ; 
reports  were  presented  by  the  various  branches,  sections  and  officers  of  the  Society,  including 
the  audited  financial  statement  of  the  Treasurer ;  and  papers  and  addresses  wei^  given  on  a 
variety  of  entomological  subjects,  many  of  which  are  of  great  practical  value. 

The  Society's  monthly  magazine,  the  Caiiadian  Entomologist,  has  been  regularly  issued 
during  the  year  and  has  now  completed  its  thirty- third  volume.  Its  circulation  in  all  parts  of 
the  world  continues  to  increase  and  its  high  scientific  character  has  been  ably  maintained  by  a 
large  number  of  contributors. 

I  have  the  honor  to  be,  Sir, 

Your  obedient  Servant, 

Charles  J.  S.  Bethuns^ 
London,  Ontario.  Editor. 


[11 

1  EN. 


OFFICERS  FOR  19011902. 


President Rev.  T.  W.  Fyles,  D.C.L.,  F.L.S.,  South  Quebec. 

V ice- President ProfeMor  William  Lochhead,  Ontario  Agricultural  College,  Guelph. 

Secretary William  E.  Saunders,  London. 

Treasurer J.  H.  Bowman,  London. 

Directors Division  No.  1 — C.  H.   Young,  Ottawa. 

Division  No.  2 — J.  D.  Evans,  Trenton. 
Division  No.  3— E*.  M.  Walker,  Toronto. 
Division  No.  4 — G.  B.  Fisher,  Freeman. 
Division  No.  5— J.  A.  Balk  will,  London. 

Directors  Ex-officio (Kz -Presidents  of  the  Society) — Professor  Wm.  Saunders,  LL.D., 

F.R.S.C.,  F.L  S.,  Director  of  the  Experimental  Farms,  Ottawa  ;  Rev.  C.  J.  S.  Bethune,  M.A., 
D.C.L  ,  F.R.S  C,  London  ;  James  Fletcher,  LL.D.,  F.R.S.C.,  F.L.S  ,  Entomologist  and 
Botanist,  Experimental  Farms,  Ottawa;  W.  H.  Harrington,  F.R.S. C,  Ottawa;  John  Dear- 
nes%  Noimal  School,  London  ;  Henry  H.  Lyman,  M.A.,  F.R.G.S.,  F.E.S.,  Montreal. 

Director  Ex-offici0 — (Ontario  Agricultural  College)— Professor  Wm.  Lochhead,  Guelph. 

Librarian  and  Curator— 3,  Alston  Moffat,  Jjondon. 

Auditors— 3.  A.  Balkwill  and  W.  H.  Hamilton,  London. 

Editor  of  the  Canadian  Entomologist — Rev.  Dr.  Bethune,  London. 

Editing  Committee — Dr.  J.   Fletcher,  Ottawa  ;  H.   H.  Lyman,    Montreal ;  J.    D.    Evans, 
Trenton  ;  W.  H.  Harrington,  Ottawa  ;  Professor  Lochhead,  Guelph. 

Delegate  to  the  Royal  Society — Rev.  Dr.  Bethune,  London. 

Delegates  to  the  Western  Fair — J.  A.  Balkwill,  and  W.  E.  Saunders,  London. 

Citrnmittee  on  Field  Days — The  Chairmen  of  the   Sections  and  Dr.  Woolverton,  Messrs. 
Balkwill,  Bowman,  Law,  Moffat,  Rennie  and  Saunders,  Lond>  n. 

Library  and  Rooms  Committee — Messrs.  Balkwill,  Bethune,  Bowman,  Deamess,  Moffat  and 
Saunders,  London. 


[8] 


THE  ENTOMOLOGICAL  SOCIETY  OF  ONTARIO. 


ANNUAL  MEETING. 

The  thirty-eighth  annual  meeting  of  the  Entomological  Society  of  Ontario  was  held  in 
London  on  Wednesday  and  Thursday,  the  13th  and  14th  of  November,  1901.  The  chair  was 
occupied  by  the  Rev.  Dr.  Fyles,  of  South  Quebec,  President.  Among  the  members  present 
were  Dr.  James  Fletcher  and  Mr.  Arthur  Gibson,  Central  Experimental  Farm,  Ottawa  ;  Mr. 
Henry  H.  Lyman,  Montreal ;  Mr.  John  D.  Evans,  Trenton  ;  Prof.  Lochhead,  Ontario  Agri- 
cultural  College,  Guelph  ;  Mr.  Geo.  E.  Fisher,  Inspector  of  Scale  Insects,  Freeman,  Ont.  ; 
Mr.  Charles  H.  Young,  Hurdman's  Bridge,  Ont.  ;  Prof.  F.  M.  Webster,  State  Entomologist, 
Wouster,  Ohio ;  Revs.  Canon  Dann  and  Dr  Bethune  ;  Drs.  W.  J.  and  H.  A.  Stevenson,  Dr. 
Woolverton,  Messrs.  J.  A.  Balkwill,  J.  H.  Bowman,  J.  Deamess,  John  Law,  J.  Alston  Mofiat, 
W.  £.  Saunders,  R.  W.  Rennie,  E.  A.  Brown,  Demster,  Thompson,  Lochhead,  and  many  other 
residents  of  London.  The  Society  was  also  favored  with  tl'e  presence  of  the  Hon.  J.  Dryden, 
Minister  of  Agriculture  for  Ontario,  and  Mr.  G.  C.  Creelman  Superintendent  of  the  Farmers' 
Institutes  of  Ontario. 

Letters  expressing  regret  at  their  inability  to  attend  were  received  from  Directors,  W.  H. 
Harrington,  Ottawa  ;  D.  G.  Cox,  Toronto  ;  and  James  Johnston,  Barton ville  ;  and  from 
Messrs.  E.  M.  Walker,  Toronto ;  A.  F.  Winn  and  Dwight  Brainerd,  Montreal. 

The  morning  of  Wednesday,  November  13th,  was  taken  up  with  a  meeting  of  the  Council 
for  the  transaction  of  the  business  of  the  Society  and  the  preparation  of  their  annual  report. 
In  the  afternoon  the  Society  met  at  2.30  o'clock  and  at  once  proceeded  to  discuss  the  progress, 
present  aspect  and  future  outlook  of  the  San  Jos^  scale  in  Ontario  The  President,  Dr.  Fyles, 
expressed  his  gratification  at  the  presence  of  so  many  eminent  men  at  their  meeting  and  felt 
assured  that  the  conference  they  were  entering  upon  would  be  of  great  value  both  to  them- 
selves and  to  all  interested  in  fruit  culture  in  this  Province. 


SAN  J0S6  SCALE  DISCUSSION. 

At  the  request  of  the  President,  Mr.  George  E.  Fisher,  of  Freeman,  Ont.,  the  Provincial 
Inspector  of  Scale  insects,  opened  the  discussion.  The  following  is  a  condensed  summary  of 
his  address  :  I  wish  to  state  at  the  outset  and  to  emphasize  very  strongly  the  fact  that  very 
few  fresh  localities  have  been  found  this  year  infested  by  the  San  Jos^  scale.  This  is  very 
encouraging  and  leads  us  to  feel  that  the  prospects  of  stamping  it  out  are  not  altogether  hope- 
less. People  are  now  realizing  better  than  ever  before  how  dangerous  an  enemy  it  is  ;  but  it  is 
remarkable  how  many  mistakes  were  made  in  identifying  the  scale,  the  oyster-shell  bark-lousey 
the  scurfy  bark-louse,  and  others,  being  mistaken  for  it.  In  the  localities  where  the  scale  is 
present,  its  increase  and  destruotiveness  have  been  greater  than  ever  before  ;  it  does  not  con- 
tine  itself  to  one  place,  but  reaches  out  into  new  localities  beyond  its  former  limits.  As  an 
illustration  of  the  very  great  increase  of  the  scale,  I  may  give  one  instance.  There  is  an 
orchard  of  1,600  peach  trees  which  was  inspected  in  August,  ]»99,  by  seven  experienced  men  ; 
they  spent  six  days  in  their  examination  and  only  found  the  scale  on  87  trees,  showing  that  the 
infestation  was  but  slight.  In  August  of  the  following  year,  1900,  I  could  find  the  scale  on 
every  tree  I  looked  at,  but  still  a  good  crop  of  fruit  was  produced.  This  year  (1901)  that 
orchard  is  practically  dead  ;  it  will  never  bear  another  crop  of  fruit ;  the  scale  is  to  be  seen 
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everywhere  throughout  it.  There  are  quite  a  number  of  just  such  orchards  as  that,  and  they 
constitute  an  object  lesson  which  is  constantly  before  the  people — they  cannot  close  their  eyes 
to  a  dead  orchard.  In  another  orchard  I  have  eaten  peaches  this  last  summer  gathered  from 
trees  which  have  since  become  encrusted  with  the  scale  and  will  soon  die  from  the  attack. 

There  is  a  third  orchard  that  I  know  of,  a  large  orchard,  from  which  about  25,000  baskets 
of  peaches  were  picked  this  year.  About  the  2^th  of  September  I  visited  it  and  found  the  scale 
on  every  tree  along  a  row  reaching  across  the  orchard  ;  unless  this  orchard  is  put  under  proper 
treatment  at  once  it  has  only  one  more  year  to  live  The  alarming  rapidity  with  which  the 
scale  spreads  when  once  it  has  found  lodgpnent  causes  it  to  be  so  destructive  and  so  difficult  to 
oontroL  Thus  far  I  have  spoken  of  peach  trees,  but  the  scale  attacks  other  kinds  also.  We 
have  instances  of  plum  trees,  pear  trees  and  even  apple  trees  which  are  dead  from  the  attack  of 
the  scale.  Apple  trees  I  have  found  more  resistant  than  peach  and  was  inclined  at  first  to  think 
that  they  would  not  be  much  affected,  but  the  evidence  to  the  contrary  is  too  conclusive  when 
we  find  apple  trees  which  have  been  killed  outright  by  the  scale.  The  lower  limbs  are  usually 
attacked  first  and  then  it  spreads  upwards  till  the  whole  tree  is  infested.  I  visited  an  apple 
orchard  of  350  trees  in  1899  which  was  then  bearing  well ;  the  scale  was  found  but  the  infesta- 
tion was  slight.  Jjast  year  it  bore  a  good  crop  of  fruit,  but  it  is  doomed  and  will  never  bear 
again — most  of  the  trees  will  be  dead  next  year. 

Now,  as  to  remedies.  There  are  four  which  serve  good  purposes.  These  are  whale-oil 
soap  ;  crude  petroleum,  and  a  combination  of  these  two  ;  lime,  salt  and  sulphur  (the  favorite 
wash  in  California) ;  and  fumigation  with  hydro-cyanic  acid  gas.  Whale-oil  soap  should  be 
made  strong,  2^  lbs.  of  good  soap  to  a  gallon  of  hot  water,  and  should  be  applied  freely  to 
saturate  every  part  of  the  tree.  Many  people  sprayed  only  one  side  of  their  trees,  waiting  for  the 
wind  to  change  to  do  the  other,  and  ending  by  leaving  it  undone.  Others  sprayed  the  trunk 
where  there  was  no  scale  and  left  the  boughs  alone,  though  they  were  full  of  it. 

Crude  petroleum  should  be  applied  with  great  care  ;  it  seems  to  be  perfectly  safe  when 
used  for  apple  trees,  which  stand  it  better  than  any  others,  but  is  very  dangerous  for  peach 
trees.  I  have  never  seen  an  apple  tree  which  has  been  injured  by  it  in  this  country  ;  in  New 
Jersey  some  trees  have  been  killed,  but  it  was  not  the  crude  petroleum  that  was  used.  I  have 
found  better  results  from  it  than  from  whale-oil  soap,  and  it  has  also  the  advantage  of  being 
cheaper.  The  combination  of  soap  and  oil  is  a  remedy  which  requires  to  be  worked  out. ,  I  am 
doubtful  about  it  at  present  but  I  believe  that  it  will  yet  prove  an  excellent  remedy  when  the 
right  proportions  have  been  ascertained  by  experiment.  Fifteen  per  cent,  crude  petroleum 
with  water  kills  the  scale  but  endangers  the  tree ;  25  per  cent,  with  1  lb.  whale-oil  soap  and  a 
gallon  of  water  is  effective  and  not  injurious  to  the  same  extent. 

Lime,  salt  and  sulphur  as  a  remedy  I  like  very  much,  but  it  is  difficult  to  prepare  ;  it  re- 
quires some  convenient  mode  of  cooking,  which  is  the  important  part,  and  the  apparatus  neces- 
sary for  this  is  not  always  to  be  had.  When  cooked  half  a  day,  using  lime  that  had  been 
slacked  in  boiling  water,  it  worked  well,  and  so  whitened  every  part  of  the  tree  that  it  reached 
that  its  application  could  be  clearly  seen  ;  no  portion  of  the  tree  should  be  left  untouched.  The 
reason  this  wash  is  so  much  more  effective  in  California  is  because  there  are  no  heavy  rains 
there  to  wash  it  off.  Still,  it  can  be  used  to  good  purpose  here.  Last  May  was  very  wet,  and 
it  began  to  rain  while  we  were  treating  some  trees  and  continued  for  a  long  time,  yet  the  wash 
was  successful,  and  we  expect  still  better  results  in  dry  weather. 

Fumigation  with  hydro-cyanic  acid  gas  we  tried  at  different  points  and  at  different  times 

daring  the  season,  beginning  in  April  and  continuing  till  September.     Over  900  trees  were 

treated  and  a  single  live  scale  cannot  be  found  on  one  of  them.     In  the  orchards  trees  affected 

by  scale  were  marked  and  fumigated,  the  rest  were  sprayed.     It  is  s  troublesome  and  ezpenaiTe 

remedy,  but  it  will  pay  the  fruit-grower  to  use  it,  when  he  would  otherwise  lose  his  trees. 
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If  crude  petroleum  is  applied  to  the  trees  m  late  as  posaible  before  the  buds  open  in  spring 
it  covers  the  parts  treated  with  a  film  of  paraffine  which  remains  on  the  trees  during  most  of  the 
summer  and  effectually  keeps  off  the  scale. 

Hon.  J.  Dbtdbn  :  Which  treatment  would  you  put  first?  Can  you  depend  on  any  of 
them  to  destroy  the  scale  ? 

Mr.  FisHBB  :  There  is  no  doubt  that  crude  petroleum  is  the  best  for  destroying  the  soale» 
but  it  cannot  be  used  with  safety  on  some  trees.  I  should  not  think  of  using  it  on  peach  trees 
which  were  in  any  way  weakened  ;  it  should  only  be  applied  to  the  most  healthy  and  vigorous 
trees.  It  can«  however,  be  safely  used  on  apple,  pear  and  most  plum  trees,  but  not  on  Japanese 
or  egg  plums.  Where  it  can  be  trusted  its  effect  on  the  trees  is  very  good  indeed.  One  great 
difficulty  is  that  the  ordinary  nozzles  aie  too  coarse.  I  should  much  prefer  a'finer  one  than 
those  made.  (Here  he  exhibited  three  nozzles — one  made  by  the  Spramotor  Co.,  of  Londbn» 
Ont.,  the  other  two  finer  ones  that  were  made  by  a  watchmaker  according  to  his  instructions). 

Whale-oil  soap  is  a  very  useful  remedy  for  peach  trees  which  would  not  stand  the  petroleum 
treatment.  It  should  be  thoroughly  applied  until  the  trees  are  completely  saturated  and  the  scale 
is  entirely  soaked.  The  difficulty  regarding  it  is  that  it  is  too  expensive.  It  costs  12  cents 
for  soap  to  spray  each  peach  tree,  while  the  crude  petroleum  would  only  cost  2  cents.  A  combin- 
ation of  the  soap  and  the  oil  would  cost  from  4  to  5  cents.  The  lime,  salt  and  sulphur  wash, 
taking  the  lime  at  12  cents,  the  salt  at  8  and  the  sulphur  at  90,  would  cost  1  cent  per  gallon  or 
2  cents  per  tree,  using  two  gallons  to  a  tree.  Fumigation  costs  from  16  to  17  cents  for  the 
chemioals  required  for  a  full  grown  peach  tree. 

The  peach  tree  grower  should  allow  the  branches  to  grow  close  to  the  ground  without  a 
long  trunk,  the  lowest  branches  being  only  a  foot  above  the  surface.  This  produces  a  tree 
whii^  is  better  than  a  tall  one  for  picking,  for  spraying,  for  fumigation  and  for  obtaining 
shelter  ;  it  also  has  no  long  trunk  for  harbouring  borers. 

He  found  that  in  using  crude  petroleum  with  20  p.c.  water  more  trees  were  killed  by  the 
Ontario  oil  than  by  the  American,  the  latter  being  much  heavier.  The  specific  gravity  of  the 
Ontario  oil  was  99^  and  that  of  the  American  44^.  The  former  was  procured  from  Wallace- 
town,  Ont.,  through  David  Barr  of  Dutton,  and  the  latter  from  Titusville,  Penn.  Undiluted 
oil  sprayed  with  an  ordinary  nozzle  would  kill  all  trees. 

The  speaker  then  gave  an  account  of  some  of  his  experiences  during  the  past  season.  One 
instance  was  an  orchard  at  St.  Catharines  in  which  he  treated  a  block  of  trees ;  these  are  all 
healtiiy  now,  while  east  of  them,  only  twenty  yards  distant,  there  are  three  or  four  rows  of 
peach  trees  which  were  partially  treated  by  the  owner  and  have  since  all  died. 

Near  Niagara  370  trees,  plum  and  pear,  were  inspected  on  September  20th  and  found  so 
much  infested  with  scale  that  they  could  not  stand  them  during  the  remainder  of  the  season 
and  the  fruit  was  no  good.  He  made  a  light  application  with  25  gals,  crude  petroleum,  half  a 
pint  to  a  tree  diluted  with  26  p.c.  of  water ;  it  did  not  hurt  the  trees  and  killed  most  of  the  ' 
scales.  These  trees  will  be  treated  again  in  the  spring.  The  addition  of  water  to  the  oil 
increases  the  volume  and  enables  the  oil  to  be  more  readily  sprayed  ;  it  soon  evaporates  and 
leaves  only  the  oil  on  the  trees. 

I  cannot — he  said — recommend  any  remedy  that  will  fit  every  case,  nor  any  nozzle.  These 
may  be  one- fourteenth  inch,  one- twentieth,  one  twenty -fifth,  one-thirty-third,  one-fiftieth  anil 
one- sixty-sixth.  One-fortieth  is  a  good  size  ;  it  makes  a  very  fine  spray,  and  the  operator  can 
regulate  without  difficulty  the  amount  applied,  as  it  works  more  slowly  than  a  coarse  one. 

Mr.  John  Law  :  Does  this  nozzle  ever  get  clogged  ? 

Mr.  Fisher  :  No  ;  the  pressure  keeps  it  clear.  A  long  extension  pipe  should  not  be  used  ; 
the  shorter  it  is  the  better  for  satisfactory  work. 

After  replying  to  several  questions  regarding  spraying  apparatus,  materials  and  methods  of 
application,  Mr.  Fisher  said  :  I  find  now  that  there  is  an  entire  change  of  feeling  amjc^Tk^l^^Oce^ 
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people.  Two  yeara  ago  they  had  not  Been  tteea  killed  by  the  scale  ;  now  inch  oasee  are 
frequent  and  they  famish  an  object  leaaon  which  cannot  be  mis'inderstood.  Fruit  gmwera 
who  find  the  ccale  on  their  trees,  realize  that  aomethinft  must  be  done  and  done  without  delay. 
Experience  now  shows  the  wisdom  of  the  methods  adopted  by  the  Department  of  Agriculture, 
though  so  much  objection  was  made  at  first.  The  only  sure  and  perfectly  effective  remedy  is 
burntitg  vp  all  infeat«d  trees.  Had  we  b^un  our  investigation!  a  few  years  sooner  we  should 
have  sncceeded  in  getting  rid  of  the  scale  altogether  in  this  Province,  but  when  once  introduced 
into  the  country  it  is  no  easy  matter  to  trace  its  whereabouts. 

In  the  fall  of  1898  we  started  out  with  a  long  list  of  suspected  nursery  stock  and  on  inves- 
tigation found  trees  infested  with  the  ecale  in  100  places.  These  trees  were  taken  out  and 
burned  ai  fast  as  they  were  found,  and  now  the  localities  where  they  grew  are  entirely  free 
from  the  scale.  This,  together  with  the  splendid  wcrk  that  has  besn  done  in  the  n 
saved  the  country  from  %  deluge  of  scale. 


•  braooh  infettad  with 


Fig.  1.    Pear  infMtad  with  tba  San  Joti  icale. 

In  the  infested  di&triots  the  increase  and  spread  of  the  scale  is  very  great  indeed  ;  but 
where  we  have  treated  the  trees,  even  for  one  year,  the  insect  is  under  control.  The  situation 
is  very  much  improved  and  I  believe,  from  the  results  of  our  work,  that  by  careful  treatment 
we  can  control  the  scale  and  preserve  the  fruitfulnesa  of  our  trees.  Where  good  work  has  been 
dune  for  one  or  two  years,  the  results  are  such  as  to  justify  us  in  coming  to  this  belief.  If  the 
treatment  were  universal,  there  would  be  no  spread  of  the  scale. 

In  answer  to  questions  Mr.  Fisher  said  that  many  who  formerly  objected  are  now  treating 
their  trees  as  tb^y  have  learnt  the  necessity  for  it  and  seen  the  good  results.  I'he  beet  time  for 
treatment  is  the  month  ot  April.  No  body  of  men  sent  out  from  the  Department  of  Agricul- 
ture could  cover  the  affected  tenitoij  within  that  month,  it  is  therefore  absolutely  necwaaiy 
that  the  work  should  be  done  by  the  owners  of  the  trees,  who  are^  of  course,  the  parties  moat 
fatereatad  in  tba  matter. 
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THE  SAN  JOS£  SCALE  IN  OHIO  AND  IN  ONTARIO. 

Dr.  Flktcher,  of  Ottaiwa,  considered  this  meeting  one  of  more  than  usual  importance.  No 
subject  which  had  ever  engaged  the  attention  of  entomologists  could  compare  with  that  of  the 
iajuries  done  by  the  San  Jos^  scale,  and  the  finding  of  a  practical  remedy.  The  Federal, 
Provincial  and  State  Governments  in  Canada  and  the  United  States  had  done  everything 
popsible  to  direct  the  attention  of  fruit  growers  and  gardeners  to  the  danger  of  neglecting  this 
terrible  pest  and  allowing  it  to  spread  through  the  country.  Much  good  work  had  been  done, 
but  further  experiments  were  necessary  before  a  quite  satisfactory  answer  could  be  given  to  the 
vital  question:  '^Is  there  any  definite,  practical  remedy  for  the  San  Jos^  scale?"  He  con- 
gratulated the  Society  that  the  Hon.  John  Dryden  had  considered  the  meeting  of  importance 
enough  for  him  to  le&ve  his  other  work  in  a  very  busy  department  to  come  to  London  to 
encourage  the  Society  and  to  hear  the  latest  views  on  the  subject.  The  leading  entomologists 
of  the  world,  in  America,  in  Australia  and  in  other  countries  were  now  directing  their  effprts 
to  this  very  question  of  getting  an  effective,  easy  and  cheap  remedy  for  the  San  Josd  scale. 

The  speaker  had  been  fortuate  enough  recently  to  have  an  opportunity  of  going  right  through 
the  infested  areas  in  Ohio  and  Ontario  and  examining  the  experiments  which  had  been  tried  to 
control  it.  In  the  first  place,  it  should  be  stated  that  the  San  Jos^  scale  only  exists  at  the 
present  time,  as  far  as  Canada  is  concerned,  in  one  comer  of  the  Province  of  Ontario,  extending 
along  the  shores  of  Lakes  Ontario  and  Ene  in  the  Niagara  Peninsula.  The  important  experi- 
ments which  had  been  carried  on  during  the  past  season  by  Professor  F.  M.  Webster  in  Ohio 
and  by  Mr.  Geo.  E.  Fisher  in  Ontario  were  most  instructive,  and  the  results  were  really  very 
similar  in  nature.  In  passing  through  these  infested  areas  it  was  noticeable  on  both  sides  of 
the  line  that  it  was  the  same  insect  with  the  same  habits  in  both  places,  the  climate  and  the 
soil  conditions  were  the  same,  and  the  fruit  trees  and  fruit  growers  were  identically  of  the  same 
nature.  The  San  Jos^  scale  is  without  any  doubt  a  terribly  destructive  insect,  but  it  is  so  incon- 
spicuous and  difficult  to  detect  when  in  small  numbers,  that  there  has  been  difficulty  in  getting 
fanners  to  appreciate  how  great  the  danger  is.  The  great  outcry  nowadays  is  for  definite  infor- 
mation. The  speaker  claimed  that  the  present  occasion  demanded,  and  he  intended  to  make,  very 
definite  statements,  founded  on  his  recent  investigations  in  Ohio  and  Ontario,  and  he  knew 
these  would  be  backed  up  and  confirmed  by  Prof.  Webster  and  Mr.  Fisher,  both  of  whom  were 
present. 

In  the  first  place,  with  regard  to  the  possibility  of  the  San  Jose  scale  killing  trees  in 
Canada.  Many  had  hoped  that  Canada  was  too  far  north  for  the  scale  to  increase  rapidly 
enough  to  kill  trees  outright.  In  reply  to  this  he  had  to  say  that  he  had  recently  seen  plums 
and  peaches  which  had  been  quite  killed  in  two  years  from  the  time  they  were  found  to  be  first 
infested,  and  many  other  trees  which,  although  not  actually  killed,  were  so  seriously  injured 
that  they  were  practically  useless.  Even  apple  trees,  which  were  thought  to  be  much  better 
able  to  withstand  the  attacks  of  the  scale,  were  in  many  places,  and  particularly  with  some 
varieties,  so  much  damaged  that  they  were  much  disfigured  by  having  a  large  number  of  their 
lower  branches  killed.  It  must,  therefore,  be  concluded  that  the  San  Jos^  scale  not  only  had 
killed  trees  outright  in  Canada  in  a  very  few  years,  but  that  its  powers  to  increase  and  do  harm 
are  just  as  bad  here  as  they  are  in  other  localities  where  it  has  gained  a  foothold. 

The  Ohio  experiments,  carefully  planned  and  worked  out  by  Prof.  Webster  and 
his  expert  assistants,  showed  plainly  the  benefit  of  special  training  in  this  kind  of  work.  It 
was  most  noticeable  that  where  orchards  had  been  carefully  'sprayed  excellent  results  had  fol- 
lowed. This  was  particularly  the  case  where  the  work  had  been  done  by  the  entomologists  ; 
however,  where  good  practical  fruitgrowers  had  terried  out  the  instructions  carefully  the  trees 
had  been  protected  and  paying  crops  had  been  secured.    The  advantage  of  experience  was  tqc^ 
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oonspicaous  ia  lome  of  these  orchards,  the  owners  ackDowledging  that,  although  they  thought 
they  had  done  good  work  the  first  year,  they  were  now  able  themselves  to  see  that  the  second 
year's  work  was  far  better  done  than  the  first  and  they  would  be  in  a  better  position  again 
next  year  to  do  the  work  better  and  more  thoroughly.  Some  fruit  growers  had  sprayed  their 
trees  in  a  perfunctory  manner  and  had  done  little  good.  Spraying,  to  be  effective,  must  be  done 
with  the  greatest  care  as  to  every  detail  and  with  the  greatest  thoroughness,  so  that  every  part 
of  the  tree  may  be  treated  with  the  application.  There  are  of  ccurse  difficulties  in  spraying  as 
well  as  in  every  other  operation  which  is  worth  doing  ;  not  only  must  the  apparatus  be  of  the 
very  best,  but  the  materials  must  be  of  the  proper  kind  and  mixed  in  exact  proportions.  The 
applications  must  be  made  at  special  seasons  of  the  year,  and  it  will  pay  fruitgrowers  to  see  to 
this  important  operation  themselves. 

With  regard  to  a  definite  remedy.  Dr.  Fletcher  claimed  that  a  definite  remedy  for 
the  San  Jos6  scale  had  already  been  given  to  the  country.  There  was  nothing  par- 
ticularly new  as  to  methods  of  work  nor  which  could  not  be  found  by  everyone  in  the 
report  of  the  Inspector  of  San  Jos^  scale,  which  was  available  for  all  who  would  ask  for  it 
from  Mr.  Dryden's  department.  This  was  published  last  spring,  and  was  a  most  valuable  re- 
port. It  was  very  regrettable  that  so  few  people  who  owned  orchards  seemed  to  be  aware  of 
its  contents,  or  there  would  not  be  so  many  enquiries  for  a  definite  remedy  when  the  good 
results  given  in  that  report  showed  that  paying  crops  could  be  grown  in  orchards  infested  with 
the  San  Jos^  scale  if  they  would  regularly  apply  the  remedies  which  were  recommended  by  Mr. 
Fisher.  In  passing  recently  through  infested  areas,  the  fact  was  borne  in  upon  him  that  if  trees 
were  treated  every  year,  either  with  the  whale-oil  soap  solution  or  the  crude  petroleum  applica- 
tion, or,  where  the  size  of  the  trees  would  allow  of  it,  if  they  were  fumigated  every  year,  paying 
crops  could  be  grown,  and  he  believed  that  the  trees  would  year  by  year  become  freer  from  this 
pernicious  enemy.  Where  trees  had  been  neglected  for  only  a  single  year,  they  had  become 
coated  with  the  scale  so  as  to  be  almost  or  quite  as  bad  as  they  were  before  they  were  treated. 

The  three  remedies  which  the  speaker  claimed  were  definite  practical  remedies,  were  as 
follows  : 

(1)  Whale-oil  soap.  This  is  a  potash  fish  oil  soap  which  can  be  purchased  of  good  quality  of 
some  Canadian  firms,  of  W.H.Owen  of  Catawba  Island,  Ohio,  and  of  Good  &  Co.  of  Philadelphia, 
or  it  can  be  made  with  care  and  with  a  great  deal  of  trouble  by  a  private  individual.  To  be 
effective,  this  mixture  must  be  made  of  the  strength  of  two  and  one-half  pounds  of  whale-oil 
soap  to  the  imperial  gaUon  of  water.  To  dissolve  thoroughly,  it  must  be  mixed  with  hot  water 
and  is  best  applied  just  before  the  buds  burst  in  the  spring.  Although,  as  a  general  statement, 
orchards  treated  with  this  soap  mixture  were  not  so  free  of  the  scale  as  those  which  had  been 
treated  with  crude  petroleum,  still  at  the  same  time  it  was  a  fact  that  the  two  cleanest  of  those 
orchards  lately  examined  which  at  one  time  had  been  infested  and  had  been  subsequently  to  a 
certain  measure  cleaned  up,  had  been  brought  to  their  present  good  condition  by  the  use  of 
whale-oil  soap.  There  were  no  very  bad  trees  in  these  two  orchards  and  scales  could  only  be 
found  with  difficulty. 

For  peach  trees  this  remedy  is  decidedly  the  safest  to  use.  Its  only  drawback  is  the  coat 
of  the  material.  In  large  quantities  it  can  be  purchased,  or  made,  for  about  3^  cents  a  pound, 
and  of  the  strength  above  advised  it  would  require  one  and  a  half  gallons  of  mixture  containing 
3^  pounds  of  soap  to  an  average  size  full-grown  peach  tree,  making  about  12  cents  for  material 
to  each  tree.  The  great  advantage  is  that  there  is  no  danger  of  injuring  the  trees,  and,  further 
than  this,  the  amount  of  potash  in  the  soap  makes  it  a  decidedly  beneficial  application 
as  a  fertilizer. 

(2)  Crude  petroleum.  This  mineral  oil  is  decidedly  more  fatal  in  its  effects  both  upon  the  scale 
insects  and  upon  the  trees.     There  are  some  matters  connected  with  the  effect  of  crude  oil  upon 

VMn'ous  fruit  trees  which  still  require  elucidation,  but  both  Prof.  Webster  and  Mr.  Fisher  are 
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working  hard  on  this  subject,  and,  from  the  progress  which  has  already  been  made,  it  is  probabls 
that  before  long  their  careful  experiments  (which  it  is  of  the  utmost  importance  should  be  con- 
tinued) will  give  results  by  which  the  danger  of  injuring  the  trees  by  inexperienced  workeis 
will  be  reduced.  Crude  petroleum  may  with  care  be  applied  to  healthy  peach  trees  as  strong  as 
20  or  26  per  cent,  of  a  mechanical  mixture  with  water,  but  it  is  very  difficult  to  mix  properly, 
and  if-  applied  carelessly  or  by  reckless  or  inexperienced  men  there  is  great  risk  of  the  trees 
being  killed.  It  is  not  always  easy  to  detect  when  a  tree  b  enfeebled,  and  injury  may  some- 
times result  to  trees  which  are  apparently  healthy,  but  which  on  examination  will  be  found  to 
have  suffered  from  some  other  cause.  In  applying  crude  petroleum,  experience  seems  to  show 
that  one  great  difficulty  is  to  get  a  pump  which  will  always  throw  the  exact  percentage  of  oil 
that  is  shown  by  the  oil  gauge.  A  perfect  pump  has  never  yet  been  produced  and  this  has 
always  been  a  difficulty.  When  in  Ohio  recently,  the  speaker  was  much  pleased  to  hear  ths 
London  Spramotor  Co.  pump  spoken  of  in  the  highest  terms,  but  even  this  is  susceptible  of 
considerable  improvement.  Another  danger  may  arise  from  the  operator  going  over  his  work 
twice,  and  of  course  in  that  way  deporting  on  the  tfee  twice  .the  percentage  of  oil  necessaiyu 
Mr.  Fisher's  plan  is  to  use  not  more  than  one  quart  of  crude  oil  costing  2  or  3  cents  to  each  tree. 
The  crude  petroleum  has  two  great  advantages  over  other  remedies  if  experiments  will  show  us 
how  we  can  use  it  without  danger  to  the  trees.  It  is  exceedingly  cheap,  and  it  leaves  a  deposit 
on  the  trees  even  after  the  volatile  portion  has  evaporated.  This  deposit  is  vaseline  and  has 
the  double  advantage  of  showing  clearly  on  the  trees  what  parts  have  been  sprayed  and  at  ths 
same  time  rendering  the  bark  unsuitable  for  the  young  scales  to  settle  upon. 

[Some  striking  examples  were  here  exhibited  of  bark  taken  from  the  two  sides  of  a  badly 
sprayed  tree,  one  showing  plainly  the  residue  of  the  petroleum  and  no  living  scales,  the  other 
showing  no  sign  of  oil  and  thickly  caked  over  with  living  scale  insects.  One  piece  of  bark  had 
on  one  side  of  it  masses  of  dead  scales  as  far  as  the  oil  had  reached  and  beyond  that,  where  thers 
was  no  oil,  a  thick  coating  of  living  scale  insects.] 

Crude  petroleum,  therefore,  is  an  effective  remedy,  but  great  care  must  be  exerciced 
in  using  it.  The  great  danger  will  be  next  year.  Carefully  watched  over  and  helped 
by  Prof.  Webster  and  his  assistants  in  Ohio  and  by  Mr.  Fisher  and  his  assistants  im 
Ontario,  remarkably  good  results  have  been  obtained  by  some  fruit  growers ;  very  little 
harm  has  been  done  to  peach  trees  and  none  at  all  to  apple,  pear  and  plum  trees. 
This  state  of  affurs  might  probably  engender  a  spirit  of  recklessness,  and  the  speaker  was  afraid 
that  next  year  there  would  be  much  loss  from  fruit  growers  using  the  crude  oil  recklessly  or 
carelessly.  There  was  no  doubt  at  all  that  many  who  had  even  purchased  crude  oil  this  year 
had  abstained  from  using  it,  for  fear  of  injuring  their  trees,  but  had  watched  the  outcome  of 
their  neighbours'  experiments.  As  no  cases  of  injury  had  occurred,  a  great  many  trees  would 
be  treated  next  year.     It  was  therefore  most  important  to  advise  caution. 

(3)  Fumigation.  The  most  effective  remedy  is  fumigation  with  hydrocyanic  acid  gas,  which 
will  destroy  every  living  insect,  but  which  if  applied  as  recommended  will  do  no  harm  at  all 
to  the  trees.  For  small  trees  this  has  proved  very  useful,  but  for  large  trees  the  necessary  tents 
and  apparatus  are  expensive  and  there  are  difficulties  which  have  yet  to  be  overcome  in  the  way 
of  getting  the  gas  equally  diffused  beneath  the  tents. 

Summing  up  what  he  had  brought  before  the  meeting,  Dr.  Fletcher  claimed  that, 
notwithstanding  the  great  danger  which  still  exists  from  the  presence  of  the  San  JosA 
scale  in  Canadian  orchards,  the  experiments  of  entomologists  had  provided  remedies  which 
were  as  practicable  and  as  effective  as  those  which  were  used  foi  many  other  injurious  insects^ 
and  that  by  their  regular  use  trees  could  be  kept  in  health  and  in  a  bearing  condition. 
He  would  nut  believe  that  the  extermination  of  the  San  Jos^  scale  from  Canadian  orchards  was 
an  impossibility.     What  could  be  done  on  one  tree  cotald  be  done  on  many.    CoIaVAxa^KKitL^vD&^ 
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•o-operatlon  were  what  was  most  needed  Id  this  matter,  and,  in  the  same  way  that  farmers  did 
not  nowadays  thresh  their  own  grain  but  had  this  done  for  them  by  men  who  made  a  special 
business  of  doing  it,  ho  looked  forward  to  the  time  when  expert  sprayers  who  knew  their  busi- 
ness, would  travel  from  place  to  place  spraying  orchards  for  the  various  insect  enemies.  By 
ibis  means,  better  work  would  be  done  and  at  a  smaller  cost  than  if  each  fruit  grower  did  his  own 
work.  Fruit  growers  must  remember  that  ^he  application  of  these  remedies  was  no  easy  matter 
which  could  be  attended  to  by  an  untrained  man.  The  Ohio  and  Ontario  work  were  one  huge 
•xperiment  which  was  being  keenly  watched  by  scientific  men  and  political  economists.  It  was 
■ot  a  matter  of  the  prosperity  of  a  few  individuals  and  the  protection  of  their  orchards,  but  of 
Ihe  discovery  of  a  practical  means  of  saving  ooe  of  the  most  important  industries  of  the  country. 
This  was  not  to  be  calcukted  by  a  few  thousand  dollars  but  by  millions,  as  any  one  could  see 
who  would  consider  the  amount  of  capital  invested  in  orchards  in  Canada  and  the  United  States 
and  then  visit  the  dying  neglected  orchards. 

It  was  a  matter  of  congratulation  that  Prof.  Webster  was  present ;  he  is  one  of  the  most 
highly  esteemed  of  the  scientific  workers  in  entomology  in  the  world  and  has  taken  up  this 
natter ;  nor  was  the  Province  of  Ontario  less  fortunate.  Mr.  Fisher's  enthusiasm  and  his 
faeuliar  adaptability  for  the  delicate  and  difficult  work  which  he  had  undertaken  were  appar- 
ent to  all.  The  speaker  trusted  that  these  gentlemen  would  continue  their  important 
ciqieriments  in  the  directions  which  they  had  explained  to  him,  and  he  felt  convinced  that 
flobstantial  advance  would  be  the  result  of  another  year's  investigations.  The  Society  had 
invited  Prof.  Webster  to  be  present  at  this  meeting,  knowing  that  his  advice  and  suggestions 
would  be  of  extreme  value.  Mr.  Fisher  has  been  for  some  years  a  member  of  our  Society,  and 
we  all  know  how  reliable  he  is. 

Peofessob  Wbbstbr,  of  Ohio,  was  next  called  upon  to  address  the  meeting.  He  said  that 
Ihe  problem  they  had  to  solve  in  Ohio  was  exactly  the  same  ^  in  Ontario,  and  it  was  the  most 
tremendous  the  world  had  ever  had  to  face  as  regards  insects.  He  was  constantly  asked  ft»r  a 
tkeap,  ecuin  and  perfect  remedy,  but  such  was  not  to  be  had  ;  however  nearly  it  approached  per- 
fection it  could  not  be  easy  nor  could  it  be  very  cheap.  Machinery  was  required  which  could 
not  be  produced  in  a  day,  but  would  be  the  result  of  long-continued  experiments  and  constant 
improvements.  He  had  not  yet  been  able  to  find  a  good  sprayer  ;  the  best  so  far  made  [it  was 
Xniifying  to  hear]  was  made  in  London,  Ontario,  by  the  Spramotor  Co.,  but  it  was  capable  of 
improvement.  In  time,  no  doubt,  we  shall  get  what  we  want.  It  was  the  same  with  insecticides  ; 
we  have  not  yet  found  out  the  very  best  materials  and  their  combinations. 

We  know  that  countries  differ,  and  that  fruits  which  flourish  in  one  region  cannot  be  suc- 
eessfully  grown  in  another.  And  so  it  is  with  insects  ;  they  vary  very  much  in  numbers  and  in 
injuriousness  in  different  localities  ;  some,  for  instance  are  destructive  in  Southern  Ohio  which 
do  no  harm  in  the  northern  part  of  the  State.  What  people  expect  us  entomologists  to  do  is  to 
provide  them  something  that  can  be  put  in  an  orchard  at  no  cost,  and  with  no  attention  will  kill 
nil  the  noxious  insects  and  not  affect  the  beneficial  ones. 

(He  then  described  the  construction  of  fumigating  houses,  and  sUted  that  they  had  made 
Ihem  with  slatted  floors  so  that  the  deadly  materials  could  be  shoved  under  without  danger.) 

In  addition  to  good  apparatus,  trained  men  were  also  wanted  in  order  to  do  the  work 
properly,  just  as  skilled  men  were  recjuirod  for  driving  an  engine.  Such  men  should  be  provided 
with  good  machinery  and  then  go  about  the  country.  They  could  do  the  work  far  better  and 
much  cheaper  than  untrained  men  ;  there  was  an  opening  here  for  a  paying  occupation.  And 
it  was  one  in  which  almost  continual  employment  could  be  obtained  ;  for  instance,  in  July  there 
would  be  the  spraying  of  vineyards  with  Bordeaux  mixture,  later  on  the  faU  treatment  for  scale, 
all  winter  the  same  treatmente,  in  the  spring  spraying  for  codling-moth,  plum  curoulio,  etc., 
iben  Bordeaux  mixture,  and  so  on— something  to  do  nearly  all  the  year  round. 
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In  Ohio,  trees  hopelessly  attacked  with  the  scale  are  marked  for  destruction  and  the  owner 
is  compelled  to  destroy  them.  Others  less  badly  infested  must  either  be  destroyed  or  sprayed 
with  whale-oil  soap  or  crude  petroleum  and  water,  and  the  owners  are  held  responsible  for  any 
damage  arising  from  neglect. 

At  the  present  time,  if  remedies  are  properly  used,  we  can  reduce  the  scale  90  per  cent,  in 
one  year  ;  the  other  10  per  cent,  cannot  be  exterminated.  One  tree  might  be  absolutely  cleared 
of  the  scale,  but  a  whole  orchard  cannot.  The  condition  of  vitality  of  the  trees  makes  a  great 
difference.  Thrifty  young  peach  trees  will  stand  26  per  cent,  to  30  per  cent,  crude  petroleum, 
while  older  and  feebler  trees  were  killed  with  25  per  cent.  He  now  uses  20  per  cent,  of  oil  with 
one  pound  of  whale  oil  soap.  On  the  whole  he  considered  that  we  are  getting  on  as  well  as  we 
can  possibly  expect. 

Dr.  Fletcher  :  Why  cannot  we  kill  the  last  10  per  cent.  ?  If  we  spray  with  crude  petro- 
leum this  year  there  will  be  a  covering  of  vaseline  left  on  the  trees  ;  this  will  be  increased  the 
second  year  and  the  third,  and  at  length  the  tree  will  become  unsuitable  for  the  scale  and  free 
from  danger  of  attack. 

Prof.  Webster  :  There  is  no  difficulty  in  treating  apple-trees  in  this  way  and  securing 
immunity  ;  but  I  was  speaking  of  peach-trees  which  cannot  stand  the  same  amount  of  petroleum, 
I  agree  with  Mr.  Fisher  that  the  heavier  oil  is  the  most  satisfactory. 

Mr.  Fisher  stated  that  he  had  treated  infested  trees  for  three  years  in  succession  ;  they 
recovered  health  and  vigour,  and  bore  fruit,  and  were  not  injured  by  the  continuous  treatment. 

Prof.  Lochhbad  expressed  his  sense  of  the  importance  of  the  subject  under  discussion  and 
his  appreciation  of  the  v^lue  of  the  information  that  had  been  imparted  by  the  speakers. 

floN.  J  Dryden  said  that  he  had  listened  with  great  interest  to  the  excellent  addresses  of 
the  speakers,  and  was  rejoiced  to  learn  that  definite  measures  for  the  extermination  of  the  scale 
could  now  be  adopted.  It  was  undoubtedly  a  most  serious  danger  to  the  fruit  industry  of  this 
Province,  and  every  possible  means  must  be  employed  for  its  removal  The  difficulty  at  the 
outset  was  to  persuade  the  public  that  this  danger  existed  ;  many  people  do  not  believe  it  even 
now.  Nothing  can  be  done  to  enforce  remedies  unless  people  believe  in  the  deadly  character  of 
the  scale.  The  application  of  the  remedies  must  rest  with  the  people  themselves,  but  they 
must  be  taught  what  the  remedies  are  and  how  they  are  to  use  them.  This  is  what  the  Govern- 
ment should  do  and  is  trying  to  do. 

But  how  are  we  to  impress  this  upon  the  people  ?  The  answer  is  by  education — by  teaching 
them  first  the  danger  and  then  the  means  with  which  to  combat  it.  The  Entomological  Society 
and  the  Fiuit  Growers'  Association  could  do  good  work  in  this  respect.  Every  fruit  grower  in 
the  Province  must  be  impressed  with  the  danger  to  his  own  fruit  and  also  to  that  of  his  neigh- 
bcjur,  if  this  scale  is  not  repressed.  At  the  beginning  of  the  operations  for  its  extermination, 
drastic  methods  were  adopted  because  it  was  supp  ised  that  the  scale  was  confined  to  a  few 
spots  only,  and  we  wished  to  exterminate  it.  This  system  was  continued  till  considerable 
opposition  was  aroused  and  some  excitement  was  created.  An  endeavor  was  made  to  find  out 
the  range  of  the  insect  and  what  the  cost  of  its  extermination  would  be  ;  if  the  information 
received  was  correct,  $300,000  would  have  been  required  for  compensation.  If  half  a  million 
dollars  would  wipe  it  out  now  the  Government  would  gladly  pay  it.  At  present  we  are  trying 
to  hold  it  in  check  and  to  prevent  its  spread. 

Educate,  educate,  must  be  their  watchword.  From  now  on  we  must  strive  to  teach  people 
about  this  scale — how  to  deal  with  it  and  what  the  danger  from  it  is.  It  would  be  a  great  thing 
to  teach  people  how  to  spray  by  sending  competent  men  about  whom  they  could  see  doing  it ;  no 
matter  how  plain  written  directions  might  be,  they  were  of  little  use  unless  people  were  shown 
how  to  do  it.     This  was  the  experience  in  improving  the  butter-making  of  the  country. 

The  great  danger  lay  in  our  norseries,  from  which  soale-infested  stock  might  be  sent  out 
and  Ibe  insect  planted  all  over  the  country.    We  had  an  instance  ol  tV\\a  Vxl  ^^^  \^  ^^«R^  ^^^ 
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yean  aqq  to  which  Mr.  Fisher  has  referred.  How  is  thia  danger  to  he  overoome  ?  Inspection 
alone  is  not  enough,  as  some  scales  in  a  nursery  may  he  overlooked  even  by  the  keenest  inspector. 
The  only  plan  then  is  to  require  compulsory  fumigation  of  all  nursery  stock  before  it  ii  sent  out^ 
and  this  must  be  done  by  a  man  sent  by  the  Government,  who  shall  see  that  the  fumigating 
house  is  perfect  and  the  work  perfect.  This  is  all  that  we  now  have  to  prevent  with  certainty 
the  dissemination  of  the  scale,  but  we  shall  have  to  go  further  and  allow  no  stock  to  be  sent  out 
of  a  nursery  that  is  in  an  infested  district. 

It  is  desirable  that  further  experiments  should  be  made  with  the  gas  treatment.  The 
ordinary  man  will  not  believe  that  infested  trees  in  the  middle  of  a  waggon  load  and  tightly  tied 
together  can  be  reached  by  the  gas.  This  should  be  tested.  The  fumigating  house  must  be 
constantly  inspected  to  see  that  there  is  no  leakage,  and  this  work  must  be  done  by  an  officer  of 
the  Government. 

On  the  whole  Mr.  Dryden  felt  that  we  were  in  a  better  position  now  than  this  time  last 
year,  and  he  felt  very  hopeful  for  the  future.  He  had  great  confidence  in  the  e£forts  that  were 
being  made  for  the  preservation  of  our  fruit  trees,  and  believed  that  if  the  danger  were  once 
fully  and  generally  realized,  our  fruit-growers  would  spare  no  efforts  to  exterminate  the  scourge. 

PfioF.  Webster  stated  that  he  had  tried  infested  trees  soaked  in  water  and  others  daubed 
with  mud,  and  in  no  case  had  a  scale  got  through  the  fumigating  house  alive. 

Hon.  J.  Dryde:?  :  There  are  thousands  of  trees  in  a  nursery.  If  there  should  be  only  two 
or  three  scales  on  a  small  tree,  how  can  inspectors  tell  their  presence  ?  It  is  therefore  absolutely 
necessary  to  resort  to  fumigation. 

Dr.  Flbtchse  quite  agreed  with  this,  but  considered  the  inspection  of  nurseries  most  import- 
ant for  the  discovery  of  infested  places  and  he  believed  it  to  be  a  very  wise  provision. 

Mr.  Fisher  said  that  an  experienced  inspector  could  discover  the  scales  in  a  marvellous 
way,  ind  would  often  detect  them  where  the  owner  of  the  trees  failed  to  see  any.  With  regard 
to  the  100  trees  destroyed,  already  referred  to,  he  considered  that  the  destruction  of  each  one 
was  worth  a  thousand  dollars  to  the  country. 


EVENING  MEETING. 


A  meeting,  to  which  the  members  of  the  London  Horticultural  Society  and  the  public 
generally  were  invited,  was  held  in  a  lecture  room  at  the  Normal  School.  Notwithstanding  the 
inclemency  of  the  weather,  the  first  snowstom  of  the  season  prevailing  at  the  time,  the  hall 
was  completely  filled  by  a  /ery  appreciative  audience.  At  8  o'clock  the  meeting  was  called  to 
order  by  the  President,  Rev.  Dr.  Fyles,  South  Quebec,  who  spoke  of  the  honor  done  to  the 
Society  by  the  presence  of  the  Hon.  John  Dryden,  Minister  of  Agriculture  for  Ontario,  and  by 
his  kindly  consenting  to  preside  that  evening. ' 

The  Hor.  J.  Dryden  then  took  the  chair  and  delivered  the  opening  address.  He  snid  that 
he  esteemed  it  a  great  honor  to  preside  over  a  meeting  of  the  Entomological  Society,  which  was 
one  of  the  best  as  well  as  the  oldest  of  the  associations  aided  by  the  Government  of  Ontario. 
It  had  always  been  composed  of  gentlemen  of  wealth,  of  education,  and  above  all  of  public 
spirit,  who  were  willing  to  devote  their  time  and  ability  to  the  objects  of  the  Society.  While 
it  was  one  of  the  oldest,  it  was  also  one  of  the  most  useful  associations  connected  with  his 
Department  in  the  opinion  of  a  practical  man  like  himself.  We  need  its  accurate  work  and  we 
have  been  greatly  aided  and  helped  by  it  during  all  the  nearly  forty  years  of  its  existence  ;  no 
doubt  we  shall  continue  to  be  helped  by  it  during  the  years  to  come.  He  was  present  at  thii 
annual  meeting  to  show  his  interest  in  the  Society,  and  the  interest  which  was  taken  in  it  by 
the  Government  and  the  Legislature  of  Ontario.  He  should  like  to  inspire  everyone  with 
sbusiasm  in  the  work  of  the  Society  which  was  doing  so  much  for  the  country  by  its  studies 
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of  insect  life  both  in  its  destructive  and  beneficial  aspects.  He  congratulated  the  members  on 
their  extensive  ooUections  of  insects  and  their  library,  which  was  the  best  of  its  kind  in  this 
country,  and  would  be  found  most  useful  by  young  men  of  scientific  tastes. 

The  Rev.  Dr.  Fylbs,  of  South  Quebec,  read  his  presidential  address  and  illustrated  it  with 
a  number  of  beautifully  executed  colored  diagrams,  the  work  of  his  own  hand.  His  charming 
manner  and  choice  diction  added  to  the  interest  of  the  subject,  and  held  the  unflagt^ing  attention 
which  was  bestowed  by  the  audience. 


THE  IMPORTANCE  OF  ENTOMOLOGICAL  STUDIES  TO  THE  COMMUNITY  AT 

LARGE. 

By  the  Rev.  Thomas  W.  Fylb«,  D.C.L.,  F.L.S. 

The  poet  Crab  be  gives  us  a  glimpse  of  an  entomologist  of  his  day.     He  says, — 

"  There  it  my  friend  the  Weaver :  etroogdeeirce 

Reign  in  hii  breast ;  'ti«  besnty  he  admires : 

See !  to  the  shady  crrove  he  takes  his  way, 

And  feels  in  hope  the  raptures  of  the  day— 

Eager  he  looks :  and  toon,  to  glad  his  eyei^ 

From  the  sweet  bower,  by  nature  f orm'd  anse 

Bright  troops  of  virgin  moths  and  freah-born  butterflies ; 


**  Above  the  sovereign  o»k,  a  sovereign  skimt, 

The  porple  Emp*ror,  strong  in  wing  and  limbs : 

There  fMr  Oamilia  takes  her  flight  serene, 

Adonis  blue,  and  Paphia  silver-qneen  ; 

With  every  filmy^  fly  from  mesd  or  bower, 

And  hungry  Sphinx  who  threads  the  honey*d  fl  >wer.' 


Crabbe  wrote  in  no  unkindly  spirit,  for  he  was  himself  a  naturalist ;  but,  by  the  general 
pubUc  of  his  time  the  entomologist  was  regarded  as  one  who  rode  a  useless  hobby,  as  one  who 
wasted  his  time  in  trivialities. 

Yet,  doubtless,  it  was  better  that  the  weaver  should  spend  his  leisure  hours  in  the  woods 
and  fields,  improving  his  health  by  exercise  and  fresh  air,  and  having  a  definite  purpose  in 
view,  than  that  he  should  idle  them  away  in  the  frouzy  haunts  of  men  of  his  class.  We  may 
well  believe  that  he  would  return  to  his  usual  avocations  with  greater  coursge,  because  of  the 
pleasure  and  refreshment  that  his  outing,  amid — what  Hood  calls, — 


"  The  boundless  prodigality  of  nature, 
The  balm,  the  bliss,  the  beanly  and  the  bluom. 


»» 


had  given  him. 

For  some  years  before  Crabbe's  death,  the  friendly  Stephens,  to  benefit  just  such  entomo- 
logists as  Crabbe  had  portrayed,  opened  his  doors  on  every  Wednesday  evening,  and  received 
both  acquaintances  and  strangers  alike — placing  his  books  and  his  fine  collections  at  their 
service,  identifying  specimens  for  them,  and  giving  them  scientific  information. 

Stephens  died  in  1862 :  but  the  Wednesday  evening  "  at  homes  "  were  continued  by  Stain- 
ton,  editor  of  **  The  Entomologist's  Weekly  Intelligencer,"  at  his  residence  at  Lewisham. 

The  services  rendered  to  the  cause  of  English  entomology  by  Stephens,  Stainton,  Newman,* 
Pouglas,t  and  others  of  their  time,  ought  never  to  be  forgotten.  They  raised  entomology  in 
public  estimation  ;  they  changed  many  a  mere  collector  into  a  useful  man  of  science  ;  and  they 
prepared  the  public  mind  to  welcome  the  publications  of  the  entomological  authors  who  came 
after  them. 

I  think  Stainton's  **  Manual  of  Butterflies  and  Moths  "  (in  two  volumes)  was  the  most  com 
plete  work  of  the  kind — the  best  adapted  to  its  purpose — that  had  then  appeared.     It  was 


^Editor  of  the  **  Zoologist  **  and  author  of  the  **  Insect  Hunters, "  ete. 
t Anther  of  "The  World  of  Inseots,"  eta 
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cheap,  readable  and  concise,  sufficiently  illustrated,  and  systematically  arranged.  It  contained 
descriptions  of  larvfe,  pupae,  and  perfect  insects,  with  the  dates  of  their  appearance  and  the 
localities,  known  to  the  author,  in  which  they  could  be  found.  It  also  gave  the  names  of  the 
food-plants  of  the  larvae. 

In  1859  Dr.  Breckenbridge  Clemens  wrote  to  Stainton  from  Easton,  Pennsylvania,  and 
said  :  '*  With  us  (in  America)  everything  has  yet  to  be  done."  He  also  told  of  e£forts  that  the 
authorities  of  the  Smithsonian  Institution  were  about  to  put  forth  ;  and  he  predicted  a  bright 
future  for  American  entomology.     His  prediction  has  been  amply  fulfilled. 

In  all  probability  Stainton's  work  was  well  known  to  the  founders  of  our  own  society  which 
is  now  in  the  38th  year  of  its  existence,  and  which  has  done  so  much  good.  Some  of  the  ori- 
ginal members  of  the  society  are  still  among  us.  Long  may  ihey  live  ;  snd  may  their  influence 
be  felt  in  ever-widening  circles  ! 

I  do  not  doubt  that  there  are  many  to-day,  especially  among  the  young,  who  are,  as  yet, 
mere  collectors.  They  stand,  so  to  speak,  within  the  vestibule  of  the  Palace  of  Science,  and 
they  should  receive  a  hearty  welcome,  and  be  encouraged  to  go  forward,  for  there  are  noble 
apartments,  well-furnished,  open  before  them,  and  the  farther  they  go  the  better  they  will  be 
entertained. 

The  collector  will  soon  wish  to  learn  the  names  of  his  captures,  and  then  the  proper  posi- 
tion of  each  with  regard  to  the  others,  and  so  Systemjitic  Entomology  will  engage  his  atten- 
tion. I  would,  thi^refore,  urge  parents  and  teachers  to  encourage  a  taste  for  Natural  History 
in  the  young  people  under  their  care  ;  and  I  would  adopt  the  words  of  Warwick^^Jaroes  Price 
and  say.  Here's  to  the  school-boy — 

"  Who  one  day  in  seven 
Slips  off  to  the  country  to  find  it  a  heaven, 
And  reads  in  the  sunshine,  the  fields  and  the  brooks, 
A  wisdom  the  tmest,  not  printed  in  books.*'* 

-  The  tyro  in  entomology  in  this  city  has  a  very  great  advantage  in  being  able  to  examine 
the  Society's  collections,  in  which  a  vast  number  of  our  Canadian  insects  are  correctly  arranged 
in  their  orders,  tribes,  families  and  genera,  and  are  beautifully  kept  by  our  curator,  Mr.  Alston 
Moffat. 

But  I  need  not  say  that  the  Entomological  Society  of  Ontario  has  far  higher  objects  in  view 
than  those  that  appertain  to  Recreative  Entomology  and  Systematic  Entomology.  Let  any 
one  examine  its  thirty-one  annual  reports,  and  he  will  find  that  what  is  known  as  Practical  or 
Economic  Entomology  has  received  from  it  a  vast  amount  of  attention.  It  has  investigated  the 
habits  and  traced  the  life-histories  of  creatures  that  affect  our  growing  crops,  our  stores  and 
home-supplies,  our  live-stock,  and  our  domestic  and  personal  comfort ;  and  it  has  spread  most 
valuable  information  as  to  the  best  methods  of  dealing  both  with  our  insect  friends  and  insect 
foes.  There  is  much  that  comes  under  the  head  of  Practical  or  Economic  Entomology  to  inter- 
est us  all. 

The  subject  of  the  Agency  of  Insects  in  the  Fertilization  of  Blossoms  has  been  brought  be- 
fore us  by  such  writers  as  Percy  Groom  and  Grant.  Allen  ;  and  many  interesting  enquiries  in 
this  direction  present  themselves.  For  example  :  How  is  it  that  the  Quebec  farmers  have  to 
send  elsewhere  for  their  Red  Clover  Seed  t  They  can  grow  fine  crops  of  Red  Clover  hay — why 
do  they  not  raise  the  seed  ?    The  answer  may  be  given  as  follows  : — 

The  insect  tiiat  affects  the  fertilization  of  the  Red  Clover  is  the  Humble  Bee.  On  the  ap- 
proach of  Winter  all  the  Humble  Bees  perish,  except  one  or  two  impregnated  fenudee  from 
every  nest.  These  creep  into  snug  refuges  and  hibernate.  The  winters  in  Quebec  are  severe, 
and  linger  long  ;  and  the  few  Humble  Bees  that  survive  them  do  not  commence  operatioos  till 

•  "The  Mansey,"  July  namber,  1888. 
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the  very  end  of  May.  Thoy  have  then  to  form  their  nests,  collect  beebread,  and  lay  their  eggs; 
and  some  time  elapses  before  the  working-bees  begin  to  appear.  Vegetation  on  the  other  hand 
proceeds  with  astonishing  rapidity — with  leaps  and  bounds  ;  and  the  clover  fields  are  in  bloom 
before  there  are  Humble  Bees  in  sufficient  numbers  to  accomplish  the  important  work  designed 
for  them  ;  and  so  the  clover  blossoms  are,  in  the  main,  unfertilized,  and  afford  but  little  seed. 
The  season  is  too  short  to  allow  the  ripening  of  seed  in  the  rowen  or  after-math. 

The^Humble  Bees  are  among  our  best  insect  friends  ;  and  yet  how  many  a  farmer  on  dis> 
covering  a  humble-bees'  neat  becomes  possessed  with  an  insane  desire  to  destroy  it. 

The  rough  coats  of  bees  are  admirably  suited  to  sweep  the  pollen  from  the  anthers  of 
flowers,  and  to  convey  it  from  blossom  to  blossom. 

The  pollen  of  plants  is  in  itself  well  worthy  of  examination.     It  presents  a  remarkabk 
variety  both  in  form  and  color,  as  a  few  descriptions  will  show  : — 

The  pollen-grains  of  the  Orange  Lily  are  ellipsoid,  and  of  a  deep  Indian  red. 
Those  of  the  Suu-flower  are  globular,  and  of  a  golden  yellow. 
Of  Geranium  the  grains  are  round,  warty  and  of  the  color  of  raw  sienna. 
Of  Malva,  the  grains  are  round,  set  with  spines,  and  of  a  pearly  white. 
The  Sweet-pea  has  pollen- grains  oblong  in  outline,  and  of  the  colour  of  amber. 
The  Petunia  has  grains  egg-shaped  and  of  pale  lilac. 
The  pollen-grains  of  Migi\pnette  are  of  a  long  oval,  and  are  flesh-coloured. 
A  wide  and  interesting  field  for  investigation  is  presented  to  the  Entomologist  and  BotaniA 
in  the  subject  of  the  fertilization  of  blossoms  by  insect  agency. 

Scientists  have  of  late  made  considerable  advances  into  a  field  which,  though  not  altogether 
unrecognized,  had  been  but  little  explored — that  of  MsDiCikL,  or  Hygienic  Eittomoloot. 
Physicians  have  long  studied  that  part  of  it  which  comes  under  the  head  of  Dermatology,  and 
have  also  written  much  upon  internal  parasites  ;  but  the  subject  of  the  spread  of  disease  by  thm 
agency  of  insects  has  not  until  lately,  entered  largely  into  their  studies. 

Forty  years  ago  a  French-Canadian  gentleman  told  me  of  a  person  who  had  died  of 
*'  Charbon,"  resulting  from  the  bite  of  an  insect.  He  explained  to  me  that  the  insect  had,  im 
all  probability,  made  an  attack  upon  a  diseased  animal  before  assailing  the  man. 

In  conversation  with  others,  and  in  the  course  of  years,  I  have  heard  of  other  cases  of  thk 
Ch€irbon  or  Anthrax^  produced  by  insect  agency. 

That  this  terrible  disease  may  be  readily  conveyed  to  human  beings  may  be  learned  from 
the  case  of  Mrs.  Mary  O'Neill,  of  Titusville,  Pa.  She,  having  washed  the  soiled  linen  of  her 
husband  who  had  handled  infected^ hides  in  a  tannery,  was  taken  with  anthrax,  and  died  in  a 
few  days  in  great  agony.* 

The  panic  that  ensued  on  the  spread  of  the  information  that  several  persons  had  died  fro« 
the  assault  of  an  insect  popularly  called  the  **  Kissing  Bug,"  viz.:  -MelanoUstes  picipeg^ 
Herrich-Schaeffer,  had  at  least  this  good  effect — it  drew  the  attention  of  Entomologists  mo^ 
closely  to  the  subject  of  the  spread  of  disease  through  insect  agency. 

Important  investigations  have  been  made  as  to  the  spread  of  malaria  through  the  bites  of* 
mosquitoes  ;  and  the  timely  publications  of  Dr.  Howard,  of  Washington,  D.C.,  have  throws 
much   light  upon  this  subject,   and  given  valuable  information  upon  the  various  kinds  of 
mosquitoes  found  in  North  America  and  their  habits.     His  work  (published  by  McClun^ 
Phillips  &  Co.,  New  York)  should  find  a  place  in  every  Naturalist's  library. 

The  ever-present  House-fly,  Mvaca  domestieaf  has,  under  like  investigations,  risen  in  public 
recognition  from  a  merely  troublesome  household  pest,  into  the  *'  bad  eminence  "  of  a  possib^ 
dangerous  foe.  It  is  found  that  it  is  capable  of  conveying  the  baccilli  of  disease  from  the  sick 
chamber  to  the  kitchen  and  the  dining-room.   For  valuable  information  on  this  point  I  would  refer 

*Qiiebeo  Momiog  Chronicle,  Sept  16th,  IdOI. 
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TOO  to  a  p&pet  by  Dr.  Howard  in  Bolletia  No.  SO,  New  SeriVB.  U.  S.  Dop.  of  Agr. ;  one  by  Dr. 
BmitbElyJelliffain  "The  HunBe7"for  Auf{uBt  of  thuyeur,  ukdoneby  Dr.  Fletolier,  No.  3, 
•ol.  XXXIII  of  "The  CanadUn  Entomologiat." 

We  ate  beaet  by  these  inudious  fuea  ;  and  those  who  tell  ub  of  the  dangen  from  them  ara 
public  benefaoton.     "To  befora-wa<ned  ie  to  be  fore-armed." 

Flie*  coroe  from  without ;  and  pains  should  be  t«ken  to  keep  them  without — as  may  be  done 
ky  the  use  of  gauze  blinds  and  doors.  Those  that  enter  should  do  so  to  their  deetruotion.  Now 
that  the  fly-papers  known  as  "  Tangle-foot "  are  so  aheap,  and  so  effeottve,  it  uu  jht  not  to  be 
Tdry  difficult  to  keep  the  houae  free  from  flies. 

Another'aubjeot  that  should  raise  the  soience  of  Eutomology  in  the  estimation  of  the  public 
k  that  which  may  be  called  Gumheboial  E.TroxoLoaY.     And  by  this  I  do  not  mean  the  traffic  in 
insectB  between   dealers  and  collectors  ;  though  there  are  firms  both  in  America  and  Europe 
doing  a  considerable  bueinees  in  this  line.     I  have  the  prioe-litt  of  an  English  Grin  before  me  ; 
and  it  is  curious  to  note  the  amounts  asked,  per  pair,  for  some  of  our  Canadian  iasoote  : — 
For  Papilio  Twmut,  3s.  6d. 
Coliai  Burylhtmt,  Is. 
Arqynuit  Atlantis,  6b. 
Mditai  Phaeton,  Is. 
^«maru  TkyAt,  Se. 
DtiUphila  lUwata,  2s. 
Sphaix  luaeilioia,  0b. 
a.  drupiftrariim,  6b. 
CttnaeKa  Virgiitica,  3b. 
PriotU}xytut  robinia,  lOs. 
The  covers  of  our  EDtomologieal  nugasines  by  their  advertiiements  and  notices,  show  that 
this  kind  of  traffic  is  widely  carried  on. 

No,  I  do  not  refer  to  this  traffic  when  I  speak  of  Gommtrcird  Entomology  ;  I  refer— 
1st,  To  the  unintentional  transportation  of  insects  from  foreign  lands  by  shipping,  and  their 
(rane-continental  conveyance  by  train,  etc. 

2nd,  To  the  importation  of  insects,  and  insect  productionfl,  as  merchandise. 

(1)  One  night,  in  August  last,  my  business  took  me  along  one  of  the  wharves  of  the  Louise 

Basin  at  Quebec.    On  one  side  of  my  path  was  a  long  store-house  ;  on  the  other  was  an  ocean 

steam-ship  discharging  her  ca^o.  The  whole  scene  was  brilliantly  lighted  with  arc  lights  attached 

to  the  building.  1  paused  under  one  of  the  lights  to  notioe  the  water-flies  that  had  been  attracted 

by  it.     Besidee  these,  there  were  a  few  moths  and  a  number  of  cockroscheB  (Blatta  oritntalit, 

Fischer).     The  last  had,  I  doubt  not,  come  from  the  ship.     And  I  was  reminded  by  them  that 

their  species  was  brouRht  to  England  by  ships  trading  to  the  Levant  ;   and  from  England  they 

have  been  aent  to  many  lands.  They  have  of  late  years  become  exceedingly  numerous  in  Quebec. 

House-flies  have  been  carried  in  ships  even  as  far  as 

New  Zealand  ;  and  where  flies  are  found,  there  we  may 

expect  to  see  spiden.     So  we  do  not  wonder  that  Heniy 

Christopher  HcCook  writes  : — "  Some  of  our  American 

spider  speciei  have  been  imported  from  Europe,  and  I 

have  seen  them  on  vess^  stowed  away  in  diven  crannies, 

and  under  sundry  parts  of  the  ship."* 

Of  imported  insecu  that  have  made  a  stir  iu  Canada, 
Hg.8.  O.bbaga  ButteiBy  (Piwi»  rapa).  theCabbage  Buttetfly(Fig.3),  the  LirchSaw-fly  (Fig.  4), 
the  Mediterranean  Flour  Motii  (Fig.  5)  and  the  S*n  JoU  scale  are  eumples  too  well  known. 

•  OU  Am  VWriM.    Appendix,  Nets  0,  p.  IS. 
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It  u  probable  tlutt  Ztuzem  pyrifM,  Fftb..  (The  Leop»rd  Hotb),  Porthetia  awriflua,  W.  V., 
(The  Brown-tul  Moth),  and  Ocneria  dupar,  Lidd,  (The  Gypty  Uoth),  will  oome  day  find  their 
wkj  to  CMiadft,  AB  they  have  effected  a  lodgment  in  the  State*. 

I  amBony  to  record  the  advent  of  the  Buffalo  Carpet  3«eQ«(AnthrttiMi  acropludaria,  Linn), 
to  the  Province  of  Quebec.  1  round  it  last  July  at  Lennoiville  and  also  at  Sherbrooke.  It 
had,  I  suppose,  been  conveyed  to  Canada  in  woollen  goods  from  the  United  States. 


^ 


Tig   4.    The  Lareh  Saw-fly,  cocoon  and  aggi. 

It  is  worth  a  degree  of  attention  that  we  cannot  now  give,  as  to  whether  the  set  of  insect 
migntion  was  originally  from  West  to  East,  or  from  East  to  West  ;  and  how  far  the  great  land 
features  of  this  continent  have  checked  the  spread  of  immigrant  species  ;  and  to  what  extent 
climatic  and  other  influences  have  affected  their  form  and  coloration. 


Big.  S.    Ueditemaoaii  Flonr-H.itb. 
Some  species  of  our  British  Columbian  insect  fauna  seem  to  me  to  have  a  much  nearer 
general  resemblance  to  European  species,  than  to  those  of  Eait«m  Canada  and  the  New  England 
States.    For  eumples : 

Pamainut  Clodwu,  Hen.,  has  a  hkeness  to  Pamauiut  ApoUo,  Linn. 
JntAocAarif  AvMmidtt,  Bdv.,  to  Potitia  Daplidiee,  Fab* 
2  EN. 
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Mditaa  rubicunda,  H.  Ed. ,  to  MdiUea  Artemis,  Fab. 

Coenonympha  hiomcUa,  Edw.,  to  Canonympha  PamphUus^  We&twood. 

Such  questions  as  these  might  come  under  the  head  of  Geographical  Entomology. 

But  it  is  (2)  to  the  importation  of  insects  and  insect  productions  as  merchandise  that  I  would 
more  particularly  draw  your  attention.     And  first  to  the  importation  of  silk  and  silken  goods. 

The  silk  manufacture  has  been  carried  on  in  China  from  time  immemorial.  Its  beginning — 
like  that  of  the  cultivation  of  grain — has  been  lost  trace  of  in  the  lapse  of  as^es.  In  the  third 
century  of  the  Christian  era,  silk  brought  to  Europe  was  of  so  much  value  that  the  Emperor 
Aurelian  (most  ungallant  of  men  !)  refused  his  wife  a  silk  dress,  on  account  of  the  cost.* 

In  the  6th  Century  two  Eastern  monks  visited  India  and  acquired  a  knowledge  of  silk  cul- 
ture. They  secreted  eggs  of  the  silk- worm  moth  in  the  heads  of  their  walking-sticks,  and  carried 
chem  to  Constantinople.  In  the  neighborhood  of  that  city  silk-culture  wa9  first  practised. 
From  thence  it  spread  to  Italy,  and  subsequently  to  France.  On  the  revocation  of  the  edict  of 
Kantes  in  1686,  70,000  Huguenots  sought  refuge  in  England  and  Ireland  ;  and  some  of  them 
established  the  manufacture  of  silk  at  Spitalfields  and  Derby. t 

In  the  days  of  Queen  Elizabeth  silk-stockings  were  a  costly  luxury  ;  and  it  is  said  that 
James  VI  of  Scotland,  on  one  occasion,  borrowed  a  pair  from  the  Earl  of  Mar,  that  he  might 
present  a  respectable  appearance  before  the  English  Ambassador.  I  In  the  fiscal  year  ending 
June  30th,  1899,  the  people  of  Canada  indulged  in  silk  hosiery  to  the  value  of  |4,119. 

The  total  value  of  silk  goods  imported  to  Canada  in  the  year  mentioned  was  $3,763,539,  on 
which  custom  dues  amounting  to  91,091,218.29  were  paid. 

hext  in  importance  to  the  traflic  in  silk  and  silken  goods  comes  that  in  honey  and  wax. 

In  Canada  itself  Bee-culture  has  been  raised  to  great  perfection  ;  and  vast  quantities  of  wax 
and  honey  are  obtained.  But  the  home  supplies  are  not  equal  to  the  demand.  And  so  we  find 
that,  in  the  year  mentioned  above,  33,664  lbs.  of  bees- wax  were  imported  from  the  United  States. 
The  value  of  this  was  $8,941  ;  and  upon  it  $894. 10  was  paid  as  duty.  Of  honoy  and  **  imitations 
thereof*'  83,888  lbs.  were  imported — the  value  of  which  was  $8,579,  and  the  customs  duty  $2,. 

482.97. 

The  importations  of  honey  were  of  course  small  to  those  Provinces  in  which  the  home  sup- 
plies were  large,  and,  vice  versa,  large  to  those  whose  home-supplies  were  small,  or  altogether 
wanting.  Thus  by  Ontario  98  lbs.  only  were  imported,  while  to  British  Columbia  32,487  lbs. 
were  sent ;  and  to  the  Yukon,  49,694  lbs. 

Large  quantities  of  wax  are  used  in  the  manufacture  of  candles  for  use  in  the  elaborate  ritual 
of  the  Roman  Catholic  Church.  I  lived  for  some  time  near  a  manufactory  of  these  candles. 
The  yellow  wax  came  in  sheets,  which  were  blanched  by  being  spread  upon  the  grass  and  ex- 
posed to  the  air  and  the  sunshine. 

Next  in  importance  to  the  trade  in  wax  and  honey  is  that  in  cochineal. 

The  cochineal  insect.  Coccus  cacti,  is  raised  in  great  numbers  in  Mexico.  It  is  a  suctorial 
insect,  and  its  food-plant  is  the  Nopal  or  Indian  Fig,  Cactus  cochineUifera.  Extensive  planta- 
tions of  cacti,  or  nopaleries  as  they  are  caUed,  are  formed  on  the  mountain  slopes  ;  and  there  the 
Indians  locate,  watch  over,  and  at  length  secure  their  charge.  In  appearante  the  dried  insects 
resemble  shrivelled  berries,  or  grain.  They  are  of  a  mulberry  colour,  and  have  a  whitish  bloom. 
It  takes  70,000  of  them  to  the  pound  weight.  Of  the  cochineal  brought  into  Canada  in  the  time 
mentioned,  2,612  lbs.  came  through  Great  Britain  and  30,676  lbs.  through  the  United  States. 
The  value  of  the  whole  was  $1,708.  According  to  the  computation  just  made  232,309,000  dried 
Cochineal  insects  were  brought  to  Canada  in  the  year.  The  substance  called  Lac  is  a  production 
of  another  Coccus,  viz. — Coccus  lacca  which  feeds  on  Acacia  arabica  and  other  trees.     It  is  a 

*  Kirby  and  Rpeoce's  Entomoloffy,  Letter  X. 

t  History  of  Insecta,  R  T.S.,  p.  163. 

i  Kirby  and  Spenoe't  Eatomology,  Letter  X. 
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native  of  Induk  Iniectj  of  the  Bpecie*  crowd  together,  puncture  the  bark  of  their  food-pUnt, 
and  gradually  become  eocnuted  with  a  reainona  matter  which  esudes  from  iheir  bodiw.  Thia 
■ubetance  cornea  to  ui  in  its  crude  state,  and  also  under  diffareut  formi  aa  ahell-Iac,  button  lao, 
■h«et  lac,  ote.  It  ia  uaed  in  the  compos  tion  of  vamiah,  sealins-wai,  etc.,  and  in  th«  colour 
called  Uc  lake.  146  Iba.  of  lac  valued  at  (29  was  brouitht  into  the  Prorince  of  Quebec  during 
the  year  mentioned,  for  home  conauinption. 

One  other  production  of  insects  must  be  mentioned  here  namel]'  nut-galls,  or  Aleppo  galls. 
Thejr  ftra  caused  by  the  punctures  nutde  by  a  Oynipp,  IHiiMtpit  galUr-tiaetorlir  ;  and  they  abound 
tbroDghout  Asia  Minor.  They  are  gathered  by  the  inhabitants,  and  exported  troin  Aleppo 
(hence  the  name),  and  other  ports  of  the  Levant.  They  are  used  for  dyeing  purposes  and  in  the 
manufacture  of  ink.  534  lbs.  of  these  galls  were  imported  to  Ontario  in  the  year  mentioned, 
and  13  296  lbs.  to  Quebec.     The  whole  being  valued  at  (1,069. 

The  total  value  of  insects  and  insect  productions  admitted  to  Canada  in  the  year  ending 
June  Snth,  1899,  was  (3,773,832,  upon  which  duties  amountii^  to  (1,094,695,36  were  oolleoUd. 
These  6gure«  show  the  importance  to  the  community  at  larxe  of  what  I  hare  called  Commercial 
Entomology. 

But  there  are  yet  higher  lessons  to  lie  learned  in  uur  consideration  of  insects  than  those 
which  hdve  Tuference  to  them  as  they  affect  our  food  suppliei,  health  and  husiness  interests. 

"All  Scripture"   we  have  learned  "is  pro6table  fur  doctrine;"  and  in  the  "Book  of 
Nnture,"  there  are  many  "  purables  "  which  illustnte  and  enforce  Divine  truths.    The  student 
of  well-balanced  mind  cannot  advance  far  in  the  study  of  insects  without  perceiving  that  they 
Lour  ample  testimony  to  the  fact  that  there  is  a  Divine  Intelligence,  an  all-wise,  all  powerful  and 
benetioent  being  who  has  fitted  them  to  their  surroundings  ;  who  has  numbered  their  parts, 
anil  proportioned  them  with  the  utmost  exactness  ;  who  has  mode  them  beautiful  in  their  nnnsrn  ; 
who  has  foreseen  their  requirements,  and  ordered  all  their  ways, 
and  whose  Koodness  is  over  all  His  works.     Who  has,  in  short, 
mode  record  of  Ilimaelf  in  these,  the  works  of  His  hands. 
(I)  God  has  adapted  the  insect  to  its  environment. 
Take   for   example   the  Giant  Water  Bug,  Bdottoma  grandU, 
(Fig.  6).     This  creature  spends  a  great  part  of  its  existence  in  the 
water,  but  comes  forth,  in  its  perfect  state,   to  leek  a  mate,  and 
to  move  to  other  waters.     It  lives  by  suction,  preying   upon    fish 
and  other  denizens  oi  the  pools  ard  streams.     It  is  necessary  that 
it  should  be  able  to  float  on  the  surface  of  the  water  and  to  dive 
beneath  ic ;  that  it  should  have  a  quick  sight,  great  powers  of 
motion,  a  strong  grasp,  suitable  breathing  apparatus  and  mouth- 
organs,  and  powerful  wings  to  sustain  its  large  body  in  it«  aerial 
excursions.     With  all  these  it  is  admirably  provided. 

Its  body  is  the  shape  of  a  well -proportioned  wherry.  Its  hind 
Ic^  are  sweep*  for  propelling  it  through  the  water.  The  fore-legs 
are  grapnels,  ending  with  sharp  clsws,  to  enab'e  it  to  hold  it«eU 
against  a  current  or  to  cling  bo  its  prey  ;  whilst  the  middle  pair  of 

Fi,  1.  Th.  Oi..l  W.»,  B„.  '•«■  ■""  "  "^y  '•■  «"1  "l"  »  ""i''''-.  '«  S"'^'  '<•  ■»"»•- 
the  rudders  of  ships,  you  will  remember  were,  in  early  days, 
placed  upon  the  sides.  The  eyes  of  the  bug  are  large  and  protuberant.  The  oornea 
is  made  up  of  a  vaat  number  of  facets,  which  are  hoxagonal,  and  beautifully  regular,  both  in  size 
and  shape.  The  proboscis  of  the  insect  is  protected  by  a  sheath  or  cover.  The  instrument  it- 
self is  brown,  and  polished,  and  oomes  to  a  sharp  point.  Aronnd  the  edge  of  the  insect's  abdo- 
men, under  its  olosft-fitting  wintcs,  there  is  a  smooth  channel,  though  oU  the  rest  of  the  upper 
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Bide  of  the  kbdomeo  is  coTered  with  k  thick  brawn  pile,  like  that  of  pluah.  This  chuinel  !■ 
piobabl^  a  receptacle  for  a  suppl/  of  air,  for  uM  when  the  insect  take*  a  plunge  into  the 
depths. 

Who  fitted  the  wBt«r-bug  to  the  part  it  has  to  pla7  ?    It  did  not  fit  itself.     Man  could  not 
do  so,  any  more  than  he,  bf  taking  thought,  could  odd  one  cubit  to  hissUture.  or  make  one  hair 
white  or  black.     Did  Nature  1    No — we  do  not  deify  Nature.     There  is  a  Divine   Being  who 
originated  and  controls  natural  forces^who  designed  this  creature,  so  admirable  in  every  part. 
(1)  The  exactitude  with  which  every  species  of  insect  is  formed  excites  oar  admiration. 
Consider  the  wasp  (Fig  7)-     The  male  has  13  jointa  in  the 
antenna  :  the  female  has  12 — neither  more  nor   less  in   either 
case.     The  male  has  invariably  7  seitmeutE  in  the  abdomen,  and 
the  female  6.     Then,    moreover,    the  limbs  of  the  wasp  coosist 
of  five  parts — coxa,  trocanter,  femur,  tibia  and  tarsus  ;  and  in  the 
tarsus  there  are  five  jointe.     Who  counted  out  these  things  and 
filed  the  rule )     Who  traced  out  the  lines  and  spaces  in  the 
wings,  so  exactly  that  the  species  of  the  insect  may  be  told  from 
the  wings  alone?     Th,r  same  God  of  whom  David  wrote  t—  ^^  ^     A  Wasp  ( F«po  m«Wef«» 

"  Thine  eyes  did  see  my  substance  yet  being  unperfect  ;  and 
in  Thy  book  all  my  members  were  written  which  in  continuance  were  fashioned  when  as  j-el 
there  were  none  of  them."    Ps.  CXXXIX,  18. 
The  Uod  who  counts  and  measures. 

Who  taught  Vtspa  Mae^ilata  Linn,  to  build  its  wonderful  nest  of  wood-pulp  ;  and  gave  it 
the  geometrical  and  mechanical  skill  to  form 
it«  hexago'-al  cells  (Fife.  8),  and  suspend 
them,  tier  below  tier,  iu  such  a  marvellvua 
way  I 

The  same  God,  "  Who  hath  measured  the 
waters  in  the  hollow  of  His  hand,  and  meted 
out  heaven  with  the  span,  and  comprehend- 
ed the  dust  of  the  earth  in  a  measure,  and 
weighed  the  mountains  in  soJea,  and  the 
hills  ia  a  baknce."    Is.  XL.  )S. 

(3)  What  extjuisite  beauty  does  the  insect  world  display  to  the  admiring  gaze  of  men.  Who 
was  it  gave  to  J'hitommia  CytJliia  its  lovely  drees  of  fawn  colour  embellished  with  delirate 
mauve,  and  ornamented  with  the  pale  lunettes  to  which  it  owes  its  name  1 

And  who  gave  to  PhtegelhontUu  eitigvlala  ils  wonderful  grailstions  of  colouring—its  rings 
and  Vandykes,  its  bars  of  black  and  carmine,  and  its  whito-snotted  borders  ?     It  was  that  Bi  ne- 
ficent  Being  who  delights  in  btauty  and  grace,  who  in  love  to  Hisort'Stures  has  made  all  nature — 
"  Branty  tii  ihe  ev», 
And  music  to  the  enr." 

(4)  fn  1873,  before  the  moth  Cuutu  Gententigit  had  been  named  and  described  by  Dr. 
Lintner.  I  found  protruding  from  the  trunks  of  B.tlsam  Poplars  growing  on  the  banks  of  ihft 
Ysmaska  River  a  number  of  empty  chrys  ilis  cases  of  this  species.  I  examined  the  boUa  of  tlia 
trees  carefully  and  was  rewarded  by  finding  a  fine  female  of  the  moth.  I  was  not  then  8ufB_ 
ciently  ac<)uainted  with  the  Coseidte  to  know  that  this  belongnd  to  anew  species  I  then  peeled 
away  some  of  the  bark  from  one  of  the  trees  and  found  the  mouth  of  a  tunnel— over  this  I 
fastened  a  piece  of  netting — so  as  to  form  a  bag  ;  and,  by  this  means,  I  secured  a  male  of  th» 
species.     1  have  the  p*ir  in  my  collection  still. 

Cbuui  Centerentit  lays  an  egg  >»  ■  crevice  of  the  bark  of  a  tree.  The  little  eaterpiUar  thai 
*omea  Irom  it  bites  its  way  into  the  wood.    Its  tunnel  is  at  flnt  a  mere  pin-bole,  and  is  kkib 
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closed  by  the  frass  it  leaves  behind  it.  As  the  larva  grows  it  enlarges  its  tunnel  till  at  length 
its  instinct  warns  it  to  work  upward  and  outward.  This  it  does  till  it  leaves  only  a  film  ot  bark 
between  it  and  the  outer  air.  It  then  retires  some  inches  down  its  tunnel  so  as  to  be  out  of 
the  reach  of  the  sharp  bill  and  long  tongue  of  the  wood-pecker.  There  it  assumes  its  pupal 
form.  When  the  time  for  the  imago  to  appear  approaches  how  can  the  footless  chrysalis  ascend 
its  shaft  and  push  its  way  through  the  screen  of  bark  ?  Ah,  that  difficulty  has  been  foreknown 
»nd  provided  against  by  Him,  **  who  sees  the  end  from  the  beginning."  Around  every  abdom- 
inal segment  of  the  chrysalis  there  are  teeth  or  serrations  in  due  order,  which  enable  the  chry- 
salis to  secure  a  hold  on  the  sides  of  its  tunnel,  to  work  its  way  up  and  to  g^ve  it  a  purchase  so 
that  it  can  break  through  the  closure  of  bark.  It  extrudes  its  body  till  the  wing-cases  are  free, 
And  then  its  skin  is  rert  and  the  moth  escapes. 

Man  learns  by  observation,  experience  and  communication  with  his  fellows,  and  provides 
as^ainst  possible  contingencies,  but  this  creature,  up  to  the  time  it  leaves  the  chrysalis,  has  had 
no  intercourse  with  its  kind — ^has  led  a  solitary  existence,  pursuing  the  course  marked  out  for  it. 
It  has  been  ignorant  of  its  future.  It  could  not  of  itself  provide  either  against  danger  or 
change.  But  its  course,  its  wants,  the  means  for  its  security  and  comfort,  its  entrance  upon  a 
higher  existence,  all  these  on  the  dawn  of  creation — 

'*  Hid  in  Ood'a  foreknowledge  Uy.*' 

The  Grand  Architect  of  the  universe  made  careful  and  exact  provision  for  the  creatures  of 
His  hand. 

The  science  of  entomology  abounds  in  lessons.  To  the  consideration  of  the  lovers  of  beauti- 
ful objects,  of  the  young,  of  pleasure-seekers  ;  of  gardeners,  fruit-growers  and  farmers  ;  of  mer- 
chants, store- keepers  and  house-keepers  ;  of  physicians,  pastors  and  teachers  ;  of  thoughtful  and 
pious  men  and  ^vomen  everywhere,  I  commend  it.     It  ia  of  importance  to  the  community  at  large. 


The  Chairman,  Hon.  J.  Dryden,  expressed  the  pleasure  with  which  he,  and  he  was  sure 
mil  present,  had  listened  to  Dr.  Fyles's  interesting  and  instructive  address.  He  then  spoke  of 
the  powers  of  observation  with  which  everyone  is  endowed,  and  impressed  upon  all  the  import- 
ance of  cultivating  this  faculty  to  the  utmost  and  obtaining  the  valuable  results  which  would 
follow  from  doing  so. 

Dr.  James  Fletcher,  of  Ottawa,  Dominion  Entomologist  and  Botanist,  was  next  called 
fipon  to  address  the  meeting.  He  spoke  of  *'  The  Value  of  Nature  Study  in  Education,"  and 
held  the  close  attention  of  the  audience  during  his  half  hour's  address,  of  which  the  following  is 
m  brief  outline  : — **  Nature  Study,*'  he  said,  was  a  very  simple  matter,  but  one  which  was  often 
misunderstood.  It  was  not  a  study  of  nstural  history  but  a  training  to  enable  us  to  observe 
«nd  understand,  as  far  as  possible,  everything  that  comes  before  us.  It  teaches  a  child  to  notice 
the  common  objects  about  it  and  to  see  far  more  than  it  otherwise  would.  The  addition  of  the 
study  of  natural  objects  to  the  school  and  college  curriculum  would  exercise  a  very  useful  and 
important  influence.  True  education  is  the  drawing  out  of  the  faculties  to  enable  the  child, 
when  grown  up,  to  use  its  mental  powers  fully  and  properly  ;  nature  study  does  this  and  is 
therefore  the  common  sense^of  education,  for  it  teaches  a  child  not  only  to  see  but  also  to  think. 
He  then  described  how  bad  boys  in  school  may  be  improved.  They  are  generally  active^Mid 
restless,  wanting  something  to  interest  them  and  to  use  their  faculties  upon  ;  but  get  them  to 
join  in  investigating  some  of  the  lovely  natural  objects  about  them,  no  matter  how  common  they 
may  be,  and  a  bond  of  sympathy  with  the  teacher  is  at  once  created  and  their  restless  spirits 
find  something  to  expend  themselves  upon. 

Some  of  the  benefits  of  Nature  study  are  thit  it  compels  people  to  realize  that  everything 
in  a  abate  of  niture  is  absolutely  perfect  and  beautiful ;  it  leads  the  student  to  become  habitu- 
ally ne  at  and  methodical  in  all  his  work  ;  it  promotes  habits  of  care  and  acourM^  ;  it  insists  ap 
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all  observations  being  absolutely  truthful ;  it  inculcates  a  spirit  of  reverence  and  tends  to  make 
better  men  and  women.  Not  only  in  the  Aesthetic  side,  but  also  in  the  economic  and  practical 
side  is  its  study  valuable,  for  it  must  be  of  great  use  to  know  what  insects  are  beneficial,  and 
which  injurious,  and  what  plants  are  noxious  weeds  to  be  got  rid  of  or  useful  for  some  special 
purpose.  In  Manitoba  a  practical  instance  of  the  value  of  Nature  study  can  be  found.  There 
the  children  are  taught  in  the  schools  to  know  the  common  weeds  and  plants  of  the  country. 
In  every  school  thirty  of  the  commonest  plants  to  be  found  on  the  neighbouring  farms  are 
brought  in  for  study,  and  these  necessarily  include  several  weeds.  The  children  are  taught  that 
there  are  three  kinds  of  plants,  those  that  live  one  year,  two  years  or  many  years  and  that  of 
the  last  kiud  there  are  two  classes — the  deep  and  the  shallow  rooted  ;  that  plants,  like  animals, 
must  eat  and  drink,  and  that  they  do  so  by  means  of  their  roots  ;  and  therefore,  that  if  the 
roots  are  exposed  to  the  sun  and  wind  they  starve  and  die.  The  result  alrtady  is  that  the  most 
troublesome  weeds  are  known  and  .recoguized  throughout  the  length  and  breadth  of  the  Pro- 
vince, and  the  farms  are  now  much  cleaner  than  they  formerly  were.  Some  such  plan  ought  to 
be  adopted  here,  and  great  benefits  would,  in  a  few  years,  result  from  it.  The  attention  of  our 
children  should  be  directed,  not  only  to  plants  but  to  birds,  insects,  wild  animals,  anything  in  a 
state  of  nature  that  may  be  found  in  their  own  neighbourhood. 

Dr.  Flbtc^her  then  spoke  in  warm  terms  of  the  great  blessings  we  enjoyed  in  this  Pro- 
vince, the  excellence  of  our  climate,  the  fertility  of  our  soil,  our  freedom  from  devastating 
^clones,  the  absence  of  serious  epidemics,  our  admirable  liberty  with  just  laws  to  punish  the 
evil  doer,  and  then  drew  the  moral  that  we  should  use  every  effort  to  train  up  our  children  to  be 
worthy  of  such  an  inheritance,  and  to  be  fitted  for  the  development  and  utilization  of  all  our 
splendid  resources. 

He  then  delighted  the  audience  by  an  exhibition  of  lantern  slides  of  plants,  insects,  and 
other  natural  objects,  respecting  each  of  which  he  gave  clear  and  concise  explanations  as  they 
were  thrown  upon  the  screen.  The  following  are  some  ot  the  objects  exhibited  :  Plant  lice, 
canker  worms,  codling  moth,  scale  insects,  cabbage  butterfly,  spruce  gall  louse,  h  :>r8e  bot-fly. 
sheep  tick,  luna  moth,  walking  stick  insects,  pollen,  leaf  of  deutzia,  sections  of  pine,  hollow  and 
solid  wheat  stems,  lilac  buds  and  stems,  and  a  stem  of  com,  yellow  columbine,  the  sundew, 
Yenus's  fly-trap,  etc. 

A  cordial  vote  of  thanks  was  then  moved  by  Mr.  J.  H.  Bowman,  seconded  by  Rev  Dr. 
Bethune,  to  the  Hon.  J.  Dryden  for  his  kindness  in  presiding  over  the  meeting  ;  to  Dr.  Fyles 
and  Dr.  Fletcher  for  their  interesting  addresses,  and  to  Principal  Merchant  for  the  use  of  the 
room,  and  his  valuable  services  in  providing  the  lantern,  and  with  Mr.  Ronnie's  assistance, 
manipulating  the  slides 

The  Hon.  Mr.  Dryden,  in  acknowledging  the  vote  of  thanks,  said  that  he  had  been  much 
benefitted  by  his  visit.  His  Department  and  the  Entomological  Society  went  hand  in  hand  for 
the  country's  good,  and  each  recognized  the  value  of  the  union  ;  he  hoped  that  their  mutual 
interest  would  never  flag. 

The  meeting  then  adjourned. 


Thursday,  November  14th,  1901. 

The  Entomological  Society  resumed  its  sessions  at  11  a.m.,  the  President,  Rev.  Dr.  Fyles, 
in  the  chair.  The  first  order  of  business  wa9  the  reading  of  the  Director's  Reports  on  the  Insects 
of  the  year,  which  were  followed  by  remarks  and  discussions  participated  in  by  several  of  the 
members.  After  the  Report  of  the  Council  had  been  read,  the  meeting  proceeded  to  the  elec- 
tion of  officers  for  the  ensuing  year,  which  resulted  as  shown  on  page  2.  The  reports  of  the 
various  branches,  sections,  and  oflicers  were  read  and  approved. 

In  the  afternoon  a  number  of  valuable  and  interesting  papers  were  presented,  some  of  them 
from  want  of  time  being  read  by  title  only  ;  rare  and  beautiful  specimens  were  exhibited  ;  many 
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notes  and  observations  were  recounted,  and  when  the  hour  of  parting  arrived  (about  5.30  p.m.) 
general  regret  was  felt  that  the  sessions  could  not  be  continued  for  another  day.  All  who  were 
present  enjoyed  the  meetings  very  much,  and  realized  how  full  of  value  as  well  as  of  pleasure 
such  gatherings  are,  when  men  of  similar  tastes  can  meet  and  discuss  subjects  that  to  them  are 
of  exceeding  interest. 

The  following  exhibits  were  shown  by  Dr.  Fletcher : — A  case  illustrating  the  method  which 
had  been  adopted  in  the  arraDgement  of  the  cabinets  of  injurious  insects  at  Ottawa.  Several  of 
the  more  important  injurious  insects  of  the  year  were  shown  in  all  their  stages  together  with 
some  of  their  parasites. 

In  two  cases  mounted  spedmeos  were  shown  of  rare  or  interesting  species,  amongst  these 
may  be  mentioned  two  specimens  of  Sphinx  Canadensis  taken  at  Ottawa  by  Mr.  Arthur  Gibson. 
This  species  bear  a  somewhat  close  resemblance  to  Sphinx  chersis  but  has  a  cceueral  tinge  of  brown 
over  the  whole  body,  as  well  as  different  ornamentation  on  the  wings  and  thorax.  Sphinx  Van-- 
eouverensis  from  Rev.  G.  W.  Taylor,  coUected  at  Gabriola  Island,  B.C. 

Heierocampa  biundata — a  very  large  and  handsome  specimen,  collected  at  Ottawa  in  the 
middle  of  June. 

H,  marthesia—tk  perfect  specimen  reared  from  a  larva  found  at  Ottawa  in  1900. 

Hamohadena  badistriga — in  all  stages. 

Mamestra  ctUantica — in  all  stages. 

If.  AdjUvncta — ^moth  and  larva. 

Daiana  integerrima — larvae  and  moths. 

AMia  virgo — showing  larva  with  dorsal  stripe. 

Arctia  arge^  larva,  from  D.  Brainerd,  Montreal. 

Alypia  MacOullochii — moth  and  larva,  collected  at  Banff,  N.  W.  T. 

Oluphisia  severa — larvae  in  all  stages,  and  moths.  Eggs  received  from  Mr.  J.  W.  Cockle, 
Kadlo,  B.  C. 

L^tedln'ephos  Middkniorfi — 2  perfect  specimens  received  from  Mr.  Norman  Criddle,  of 
Aweriie,  Man. 

AreUa  phuiUrata — in  all  stages  showing  varieties,  including  females  with  yellow  underwings. 

NemeaphUa  Sdfiyyni — bred  from  eggs  coUected  at  Nepigon,  Ont. 

Peridroma  astricta — moths  and  the  very  beautiful  larva  reared  from  eggs  sent  from  Kaslo, 
B.  C,  by  Mr.  J.  W.  Cockle. 

Smerinthtis  ophthalmicus — in  all  stages  from  the  egg  to  adult — reared  from  eggs  s^nt  by  Mr» 
J.  W.  Cockle. 

Arctia  virguncufa — in  all  stages  reared  from  eggs  sent  by  Mr.  A.  Kwiat,  of  Chicago. 

Several  beautiful  specimens  of  Hydroecias  and  their  work  were  exhibited.  The  lar\'ae  of 
these  were  sent  to  the  Division  of  Insects  by  Mr.  Henry  Bird  of  Rye,  New  York,  and  beautiful 
specimens  for  the  cabinet  were  reared  and  exhibited  of  the  following  species  :  H.  cerussata,  H, 
necopina,  H,  marginidens  and  H.  impec^miosa,  H.  caiaphracta  was  bred  from  Ottawa  materiaU 
as  well  as  Achatodes  ztae  in  considerable  numbers,  from  the  young  stems  of  wild  and  cultivated 
elders  (Sambucus). 

The  most  interesting  butterflies  shown  were  Erebia  Vidlerit  from  Mount  Cheam,  B.C. ;  E. 
Rossii^  from  Telon  River,  Y.T. ;  a  specimen  of  Pieris  protodice  from  Ottawa,  and  a  very  hand* 
some  specimen  of  the  variety  JAntneri  of  Vanessa  aiUiopa  in  which  the  marginal  band  is  f  of  an 
inch  wide  at  the  widest  part. 
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NOTES  ON  INSECTS  OF  THE  YEAR. 
Division  No.  I.— Ottawa  District. — Bj  C.  H.  Youko,  Hdbuham's  Bridge. 

When  Dr.  Fletcher  informed  me  on  his  return  from  the  *nuuAl  meeting  of  the  Socie^  in 
November  of  last  yotr  that  I  hod  bean  elected  Director  for  the  Ottawa  district,  I  indeed  felt 
greatly  honoured  at  being  appointed  a  member  of  the  Counoil  of  such  an  important  Society. 

I  regret  however  that  owing  to  the  remarkable  absence,  from  a  general  standpoint,  of  all 
kinds  of  insects  during  the  past  season,  that  I  was  unable  to  make  as  many  observations  as  I  had 

Tent  caterpillars  whioh  had  been  so  prevalent  and  destructive  of  late  yean  in  the  Ottawa 
district  were  verf  scarce,  and  although  I  was  on  the  look  out  for  tbem,  I  failed  to  locate  more 
than  one  nest — this  on  a  wild  plum  tree. 

The  most  abundant  pest  was  the  White  Cabbage  Butterfly  (fig.  9),  whioh  oocurred  in 
remarkable  numbers  near  my  farm.  In  fact  they  were 
so  prevalent  at  the  end  of  June  that  they  gave  a 
decidedly  white  appearanoe  to  the  fields  when  flying  : 
as  if  a  heavy  fall  of  snow  was  in  progress,  or  as  if 
many  people  had  torn  up  handfula  of  small  pieces  of 
white  paper  and  soattored  them  at  the  same  time 
through  the  air.  One  of  my  neighbours  had  a  great 
quantity  of  wild  mustard  growing  in  his  fields,  and 
Uie  larvae  were  very  abundant  on  these  planU,  and 
ate  everything  except  the  stems  and  flowers.  They 
were,  of  course,  very  deslmctive  to  cabbages,  and  as 
soon  as  my  neighbor  set  out  his  young  plants  the 
female  butterflies  immediately  b^;an  to  lay  eggs  on 
them,  whioh  in  due  course  hatched,  and  the  larvae 
quickly  devoured  the  foliage.  I  advised  my  friend 
in  time  to  dust  his  plants  with  pyrethrum  insect 
powder,    but    as    he   considered    that    this    was    too  Fiff.  9.    White  cabbage  bnttmflj— 

expensive  an  operation  he  did  not  do  anything  and  a.  l»"s  i  *■  chrysalis. 

as  a  result  lost  all  his  plants.     In  August  the  larvae 

of  the  later  brood  were  also  very  pravalent  on  turnips.  I  examined  numbers  of  plants  and  was 
pleased  to  notice  that  a  bacterial  disease  was  at  work  among  the  larvae,  most  of  them  were  dead 
and  in  a  putrid  condition. 


Fig.  10.    Canker-worm— «,  mala  molh ; 
b,  female. 

In  the  spring  of  the  year  Canker-worm  larvae  {AnUopttryx  pometaria)  (figs.  10  and  11)  wen 
very  abundant,  especially  on  forest  trees.  Basswood  and  beech  seemed  to  suffer  most  as  far  aa 
loboorved. 
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From  about  the  middle  of  Augnat  until  the  early  part  of  September  Birch  trees  of  all  kinds 
were  badly  attacked  by  the  larvae  of  the  Birch  Bucoulatrix  (BuccuIaMx  CanodeiiristUa. )  (Fig.  IS 
■howH  an  allied  speoiea  which  attacks  apple- 
trees.)  This  attack  caused  widespread  attention 
and  as  the  larvae  Wure  so  abundant  they  aoon 
stripped  the  trees  of  their  foliage.  Towards  the 
end  of  August  the  attack  was  most  ootioeable, 
and  at  this  time  the  leaves  were  quickly  falling 
from  the  trees. 

From  the  collector's  standpoint  inseots  wers 
very  scarce  in  this  district  daring  the  past  sea- 
son.    I,  therefore,  did  not  succeed  in  taking 
nuny  species  which  call  for  special  mention.     I 
Th8.pplaRn-vBl.tcli(8.|«m'/>/««o)      1«™  during  the  year  contioned  my  work  at 
OM  'ui  m  iw,g ;  0,  *  lingla  oocooD ;  e,  the      breeding  and  inflating  larvffl,  and  the  following, 
nrntb,  grestlylinagoificd.  which  are  sho«m  in  a  case  I  have  brought  to  the 

are  some  of  the  speciea  I  have  raised  or  collected  the  larvte  of  .* — 
PapUio  lurnut — larva,  chrysalis  and  imago  ;  oommoD. 


Fig.  lS.^PhfIaBpeliii  acbemoii— uotb. 

Qrapta  comma — dark  and  light  forms  of  larva,  chiTsalie  and  imagoes.     lArvie  were  rather 

n  thii  year  on  hop. 

Fhilampdut  aehemon — htrva  (fig.  14),  pupa  and  imago  (fig.  13).    This  year  I  collected  about 
11  larvae  on  wild  Virgiuian  Creeper. 


Fig.  14.    Phllampeliu  aohsmi 


DtUrpKUa  chamiEtierii — larva,  pupa  and  imago.     larvae  bred  frum  ^gs- 
An^tto^taga  myron — larva,  pnpa  and  imago— Larvae  uncommon  at  Ott«wa  M  a  rolea 
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Euprepia  caja^  var.  America^ia — ^larva  and  imago— species  rather  rare  at  Ottawa. 

Arctia  arge — larva  and  imago — very  rare  at  Ottawa. 

Crgyia  hucastigma — larva  and  imago— bred  from  eggs  collected  at  Toronto. 

Parorgyia  Clintonii — larva  and  imago — uncommon  at  Ottawa. 

E\uhaeUs  egf^e— larva  and  imago — larvae  sometimes  abundant  on  Asclepias. 

Semiophara  Youngii,  Sm.  This  is  a  very  beautiful  Agrotid,  the  moths  of  which  have  been 
taken  on  the  Mer  Bleue,  an  extensive  peat  bog  near  Ottawa,  during  the  past  two  seasons,  and 
of  which  several  specimens  of  the  larvae  were  taken  nearly  full  grown  at  the  end  of  May,  1901, 
feedifig  on  spruce  and  American  Larch.  Larvae,  pupae  and  imagoes.  For  a  description  of  thia 
new  species  see  '*  Canadian  Entomologist,"  vol.  xxxiv,  page  20,  (February  1902). 

Argilatiche  albovenosa — larva,  pupa,  imago  and  parasites.     Larvae  conmion  at  Ottawa. 

Noctua  hicanvea — larva  and  imago— common. 

Noetua  baja — larva  and  imago— common. 

Noctua  dandestina — larva  and  imago — common. 

Mamedra  lorea — larva  and  imago^larvse  common  in  spring  under  bark,  etc.  on  the  ground. 

Hyppa  Qcylinoides — larva  and  imago — rather  common. 

Homohadena  hadistriga — larva  and  imago — larva)  found  on  wild  honeysuckle. 

Abrostola  urentis — larva  and  imago — larvae  collected  on  nettle. 

Alaria  florida — larva  and  imago — larvae  occasionally  abundant  in  seed  pods  of  Common 
Evening  Primrose. 

NomophUa  noctudla — larva  and  imago — common. 

Balsa  malana — larva  and  imago — larvae  on  apple. 

Division  No.  2. — Bay  of  Quint*.— By  J.  D.  Evans,  Tbbnton. 

During  the  past  season  very  few  cases  of  depredations  by  insects  have  come  to  the  writer's 
notice.  Clinocampa  disitria^  which  have  been  so  very  destructive  in  the  recent  past,  were  not 
observable  this  year,  or  were  so  few  in  numbers  as  to  cause  little  serious  injury. 

The  only  noteworthy  instance  of  a  serious  attack  was  that  of  Lecanium  Fitchi^  the  bark 
louse,  on  the  long  blackberry  ;  they  were  first  observed  on  the  14th  of  June.  On  the  20th, 
six  days  following,  samples  of  the  canes  were  brought  to  the  writer  by  Mr.  W.  A.  Warner ;  he 
stated  that  he  had  half  an  acre  of  these  berries,  and  his  neighbours,  a  Mr.  Amott  had  about 
six  acres  and  a  Mr.  Higgins  2  acres  ;  these  gardens  are  situated  about  two  or  three  miles  to  the 
north  west  of  the  Town  of  Trenton.  The  canes,  he  eaid,  were  literally  covered  with  these  in- 
sects from  a  height  of  twelve  or  eighteen  inches  above  the  ground  to  the  top  ;  in  one  instance 
upwards  of  160  were  crowded  within  a  space  of  seven  inches  on  the  stem.  Bordeaux  mixture  and 
whale-oil  soap  emulsion  had  been  applied  but  apparently  with  very  little  beneficial  result. 
Upon  making  further  enquiries  and  a  personal  inspection  it  was  learned  that  Mr.  Aruott  was  the 
principal  sufferer,  the  others  having  very  few,  if  any,  of  the  unwelcome  visitors.  Several  samples 
of  these  infested  canes  were  forwarded  to  Dr.  Fletcher  of  the  Central  Experimental  Farm. 

Upon  examination  with  a  lens  it  was  seen  that  the  majority  of  the  shells,  or  cases,  were 
filled  with  an  immense  number  of  eggs  of  a  whitish  color,  and  a  few  of  the  cases  were  tenanted 
with  the  larvae  of  some  insect.  At  this  time  the  fruit  was  forming  but  before  it  ripened,  the 
canes  were  swarming  with  the  newly- hatched  young,  they  however  vanished  without  doing  any 
appreciably  serious  injury  to  the  fruit.  After  the  fruit  bad  been  gathered  the  majority  of  the 
old  canes  wtre  cut  down  and  destroyed  by  fire  ;  in  a  small  patch  near  the  dwelling  house,  how- 
ever, the  old  canes  had  not  been  cut  down  and  when  on  the  sixth  of  the  present  month,  (Nov- 
ember,) the  writer  again  visited  this  garden  the  new  canes  were  found  to  be  infested,  but  to  a 
much  less  degree  than  the  past  season's  bearing  canes. 

In  June  last,  the  writer  placed  two  of  the  infested  stems  in  a  glass  jar,  covered  with  muslin, 
ad  awaited  developmants.     About  the  1st  of  July,  the  eggs  began  to  hatch  out  and  the  young 
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appeared  in  great  numbera,  about  the  same  time  there  also  appeared  three  speciei  of  Chalcis  flies, 
the  larger  species  appeared  first  and  numbered  fifteen  specimens  in  all ;  then  followed  two  other 
species  much  smaller  in  size  of  which  there  were  forty-five  specimens  of  one,  and  twenty-three 
of  the  other.  No  more  of  them  making  their  appearance,  after  a  few  days,  the  jar  was  put  to 
one  nide  and  overlooked  for  a  time  ;  however,  on  the  11th  of  August,  other  prisoners  were  ob- 
served the  majority  of  them  beini;  dead  but  in  two  or  three  instances  they  were  alive  ; 
these  proved  to  be  Hypercupis  four  males  and  seven  females  of  proba  and  one  female  of  signata. 

When  examining  the  canes  on  the  sixth  inst.  in  Mr.  Amott's  garden,  it  was  noticed  that 
some  of  them  presented  a  peculiar  appearance  from  the  ground  upwards,  as  if  they  were  covered 
with  a  white  fungus,  upon  close  inspection  they  were  seen  to  be  scale  insects  of  a  species  un- 
known to  the  writer,  samples  of  which  are  herewith  presented. 

Since  presenting  the  foregoing  report  Dr.  Fletcher  has  very  kindly  obtained  the  names  of 
the  parasites,  etc. 

The  small  white  scale  above  referred  to,  found  on  the  blackberry,  is  the  Rose  scale  {Aula- 
ccupU  rotct^  Bouch6,  sometimes  called  Diaspis  rosce).  Dr.  Fletcher  remarks  that  this  is  a  very 
bad  pest. 

The  parasitic  flies  have  been  identified  at  Washington,  D.C.,  as  follows  :  No.  1,  Encyrtus^ 
(Corny s)  ftueus^  How.     No.  2,  Aphycus  a^muHpes^  Ashm.     No.  3,  Eloitothrix  sp. 

The  following  additional  species  were  obtained  from  the  blackberr>  canes  sent  from  Tren- 
ton to  Ottawa.  No.  4,  Microterys,  sp.  male.  No.  5,  Coecaphagiu  flavoscuteilum,  Ashm.  No.  7, 
Eustochtis  xanihoihorax,  Ashm.  Dr.  Fletcher  says  of  this  last,  *'a  Mymarid  described  15  years 
ago  in  Can.  Ent.  vol.  19,  1887,  p.  193.  This  is  an  exceedingly  jninute  creature  which  Mr. 
Guignard  found  in  sorting  out  the  material  **  and  as  reported  by  Mr.  Ashmead,  '*  it  is  the  second 
specimen  seen." 

The  fungus  found  infesting  the  Lecanium  Prof.  Roland  Thaxter  says  *'  is  evidently  an  im- 
mature Cordiceps  of  some  sort,  I  thought  at  first  0.  clavulaia,  but  the  conidia  are  not  those  of 
that  species." 

Division  No.  4. — Hamilton  District.— -By  Jambs  Johnston,  Barton villb. 

We  have  had  two  very  troublesome  insects  in  this  district  this  season,  the  Hessian  fly 
(Cecidomyia  destructor  Say.)  and  the  potato  beetle  (Doryphora  lO-liiieata  Say). 

The  work  of  the  Hessian  fly  was  so  great  as  to  entirely  ruin  whole  fields  of  wheat.  I 
have  seen  fields  that  looked  well  and  promising  last  fall  and  in  the  early  spring  so  badly  ruined 
as  to  render  them  not  worthy  of  being  harvested.  The  early  sewn  fields  were  where  the  flies 
seemed  to  work  the  most  destruction.  The  folks  on  this  farm  were  so  discouraged  that  they 
have  sown  rye  instead  of  wheat  this  fall  as  a  means  of  checking  them. 

About  tbe  beginning  of  June  the  general  complaint  was  about  the  ravages  of  the  potato 
beetles  amongst  the  tomato  plants.  During  my  experience  this  has  been  a  record  year  for  these 
pestt.  One  morning  in  early  June  four  of  us  started  to  put  out  tomato  plants  where  no  beetles 
were  to  be  seen,  but  after  dinner  they  were  so  numerous  on  the  plants  set  out  that  we  had  to 
leave  off  planting  and  turn  to  hand-picking  the  beetles.  We  found  from  one  to  thirty-seven  on 
individual  plantS;  so  that  an  idea  can  be  formed  of  our  task  ^f  going  over  18,000  plants,  a  task 
that  had  to  be  repeated  for  several  days.  If  they  would  show  themselves  our  work  would  not 
be  so  extensive,  but  the  plagued  things  hide  themselves  away  under  lumps  of  earth  when  not 
feeding,  so  that  it  is  necessary  to  be  daily  on  the  lookout  for  them. 

The  following  are  the  only  insects  new  to  this  district  that  I  have  to  report  for  this  year : — 

As  early  as  February  a  specimen  of  Anthrenus  scrophtUariaey  Linn.,  was  brought  to  me 
from  a  neighbor's  house  and  later  on  1  came  across  several. 
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Sept  2Sth  Crioctrii  a^aragi.  Lino..  (Pig.  16)  made  its  fint  appeannce  on  our  aapkngos, 
when  I  secured  aii  BpecimetiE. 

Oct.  iOth  I  took  a  fine  fresb  specioiea  of  Pyryua  ttMeOala,  Scud.  (Fig.  16).  Saw  anoUier 
the  week  previr.us  but  failed  to  aecure  it. 

In  the  discuuion  which  followed  upon  the  reading  of  the  Directora  reports.  Dr.  Fletcher 
referred  to  the  little  black  I^y-beetle,  PentUia  mitdla,  in  Canadian  orcharda,  and  aaid  that 
while  it  is  an  object  of  great  interest  from  ita  habit  of  preying  upon  the  San  Jose  scale,  it  cannot 
be  relied  upon  as  of  any  great  value  for  the  destruction  of  the  scale.  It  is  still  absolutely  neces- 
sary to  apply  practical  remedies  and  not  wait  for  this  little  insect  to  perform  the  work. 


Fig.  15.  Aiparsfcai  bsetlr,  larva  and  tm*-  Fig-  18-  Pyrsos  tNsallata. 


pROV.  Webster  said  that  the  PentSia  was  increaaint;  in  abundance  in  Ohio,  but  only  lata 
in  the  fall  did  it  become  nuinerous  ;  the  winter  following  reduced  its  numbers  to  such  an  extent 
th»t  it  took  all  the  next  season  for  it  to  recover  its  numbers,  and  consequently  it  was  not  of 
much  help  as  a  remedy  for  the  scAle.  The  Colorado  potsto  beetle  had  been  very  bad  on  toma- 
toes in  Ohio  this  year 

Dr.  Fletcher  said  that  it  had  alio  att«cked  tobacco  grown  in  gardens  at  Ottawa.  In  speak- 
ing of  the  cabbage  butterfly  he  recommended  the  Pyrethrum  insect  powder  as  the  best  means 
for  destroying  the  larvs  ;  it  would  be  much  too  dangerous  to  apply  Paris  green  to  a  vegotaUs 
that  was  afterwards  to  be  brought  to  table. 


REPORT  OF  THE  COUNCIL. 

The  Council  of  the  Entomoli^cal  Society  of  Ontaiio  b^s  to  present  ito  Annual  Report  far 
the  year  1900  1901. 

The  thirty-seventh  annual  meeting  waa  held  in  London  in  November,  1900,  and  was  weQ 
attended  both  by  reeident  members  and  those  from  a  diatance.  On  the  first  evening  a  jcHBt 
meeting  was  held  with  the  Horticultural  Society  in  a  lecture  room  at  the  Normal  School.  The 
chair  was  taken  by  Prof.  G.  C.  James,  Deputy  Minister  of  Agriculture  for  Ontario,  who  ddiv- 
ered  an  interesting  address  on  the  value  of  horticulture  in  ita  various  aspects  and  its  intiraat* 
relation  with  Entomology.  Mr.  W.  E.  Saunders  followed  with  a  paper  on  "  The  planting,  mn 
and  pruning  of  the  trees  in  the  parks  and  streets  of  the  city,"  and  Dr.  James  Fletcher  gave  an 
address,  illustrated  with  lantern  pictures,  on  trees  and  their  methods  of  growth  and  on  srma 
especially  injurious  insects.  The  two  following  days  were  occupied  with  the  reading  of  papers 
and  reports,  a  diMussion  on  the  San  Josd  scale  and  the  transaction  of  the  business  of  the  Society. 
A  full  account  of  the  proceedings  has  been  published  and  distributed. 

The  thirty-first  Annual  Report  on  Economic  and  General  Entomology  was  presented  to  tba 
Minister  of  Agriculture  for  Ontario  in  December  last  and  was  issued  from  the  preaa  in  tbs 
following  February.  It  contained  112  psgea  and  was  illustrated  with  forty- six  fignres  in  tbs 
text  and  a  photogravure  portrait  of  Hr.  i.  Alaton  Mofl^,  who  has  been  the  officiant  onntor 
•ad  Zi'baijaii  of  the  Society  for  upwards  of  ten  years.     In  addition  to  an  aocouut  of  tin  prooaad- 
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ings  at  the  annual  meeting,  it  included  among  many  useful  and  practical  papers  the  President's 
address  by  the  Rev.  Dr.  Fyles,  in  which  he  described  the  importance  of  insects  in  the  fertiliza- 
tion of  plants  ;  papers  by  Prof.  F.  M.  Webster  on  the  codling-moth,  the  use  of  crude  petroleum 
against  scale  innects,  some  species  of  Dermestidse  and  two  longicorn  beetles  affecting  nursery 
stock  ;  by  Prof.  W.  Lochhead  on  forest  insects,  the  San  Jos^  scale,  the  squash  bug,  and  the  silk 
industry  in  Ontario  ;  by  Mr.  Mo£fat  on  Anosia  Archippus  and  Parasites  in  the  eggs  of  Chrysopa  ; 
by  Dr.  Fyles  on  the  Dragon  flies  of  Quebec  ;  by  Dr.  Fletcher  on  the  injurious  insects  of  1900  in 
Ontario ;  notes  on  insects  of  the  year  by  the  Directors,  Messrs.  Evans,  Cox,  Johnston  and 
Rennie,  and  by  Mr.  Moffat ;  and  papers  by  Messrs.  Gibson,  Gregson,  Nash  and  Deamess.  An 
abstract  was  given  of  the  proceedings  at  the  annual  meeting  of  the  Association  of  Economic 
Entomologisti>,  and  a  short  report  of  the  second  annual  meeting  of  the  North-west  (Canada) 
Entomological  Society. 

The  Cancuiian  Entomologist  has  been  regularly  issued  at  the  beginning  of  each  month.  The 
32nd  volume  was  completed  in  December  last ;  it  consisted  of  3S7  pages,  illustrated  with  thirty- 
three  figures  from  original  drawings  and  seven  full-page  plates.  The  contributors  numbered 
sixty-four  and  included  well-known  Entomologists  in  Great  Britain,  Germany,  Switzerland, 
South  Africa,  Brazil  and  Mexico,  as  well  as  in  the  United  States  and  Canada.  The  33rd 
volume  will  be  completed  next  month  ;  the  eleven  numbers  thus  far  issued  contain  316  pages 
and  several  original  illustrations. 

The  Index  to  the  thirty  annual  Reports  of  the  Society,  1870  to  1899,  was  published  in 
January  last,  and  is  for  sale  at  a  nominal  price.  To  those  who  have  occasion  to  refer  to  the 
Reports  it  must  be  of  very  great  value. 

Meetings  for  the  study  of  Entomology  were  held  during  the  winter,  the  order  Col. opt  ra 
being  taken  as  the  portion  for  consideration.  The  Geological  and  Ornithological  Sections  have 
held  regular  meetings  throughout  the  year,  the  Microscopical  Section  during  the  winter  months, 
after  which  th.^  Botanical  Section  took  its  place.  Public  lectures  of  a  popular  character  were  given 
by  Dr.  Bethune  on  Entomological  subjects  before  the  London  Horticultural  Society,  the  Canadian 
Horticultural  Association,  and  the  Young  People's  Societies  connected  with  the  Bishop  Cronyn 
Memorial  Church  and  the  South  Wellington  Street  Methodist  Church.  Mr.  W.  E.  Saunders 
also  delivered  lectures  on  the  Birds  of  Canada,  illustrated  with  lantern  pictures,  at  the  High 
School,  Montreal,  and  before  several  teachers'  meetings  and  church  societies.  One  field  meet- 
ing was  held  at  Komoka  on  the  13th  of  July,  and  a  goodly  number  of  botanical  and  entomo- 
logical specimens  were  obtained. 

The  Council  desires  to  place  on  record  its  high  appreciation  of  the  services  of  Mr.  J.  A. 
Balk  will,  who  has  filled  the  office  of  honorary  treasurer  for  the  last  nine  years  and  has  now 
found  himself  unable  to  continue  in  the  position.  His  books  have  been  kept  with  great  neat- 
ness and  accuracy,  and  his  attention  to  the  busitiess  of  the  Society  has  always  been  prompt 
and  satisfactory.  Thanks  are  also  due  to  Mr.  Moffitt,  liie  Curator  and  Librarian,  who  has 
been  indefatigable  in  his  care  of  the  library  and  collections,  and  has  shown  a  constant  zeal  and 
interest  in  the  welfare  of  the  Society. 

The  Council  here  places  on  record  its  great  appreciation  of  the  scholarly  and  valuable  work 
of  the  Editor  of  The  Canadian  Entomologist^  the  Rev.  Dr.  Beihune,  who  during  the  last  thirty- 
eight  years  has  been  doing  useful  service  for  the  advancement  of  entomology,  not  only  in  Canada 
but  throughout  North  America. 

The  Council,  in  common  with  entomologists  everywhere,  deeply  deplores  the  loss  of  Miss 
Eleanor  A.  Ormerod,  one  of  our  honorary  members,  who  died  on  the  llth  of  May  last.  Her 
work  in  economic  entomology  has  proved  most  valuable  to  husbandmen,  gardeners  and  others 
in  Great  Britain  and  of  much  interest  to  scientific  students  in  all  lands. 

All  of  which  is  respectfully  submitted. 

Thomas  W.  Ftlis,  President. 


aO  TBE  REPORT  OF  THE  No.  !• 


REPORT  OF  THE  MONTREAL  BRANCH. 

The  232nd  regalar  and  28th  annual  meeting  of  the  Montreal  Branch  of  the  Entomological 
Society  of  Ontario  was  held  at  the  residence  of  Mr.  A.  F.  Winn,  58  Brace  avenue,  Westmount, 
oil  the  14th  of  May,  at  8.30  p.m.  The  members  present  comprised  Messrs.  A.  F.  Winn  (Pre- 
sident), Dwight  Brainerd,  6.  Chagnon,  M.  W.  Davis,  J.  B.  A.  L.  Leymarie,  Henry  H.  Lyman, 
G.  A.  Moore,  A.  E.  Norris,  C.  Stevenson,  and  L.  Gibb. 

The  chair  was  taken  by  the  President,  and  the  minutes  of  the  previous  meeting  and  the  last 
annual  meeting  were  read  and  confirmed. 

The  President  then  submitted  the  following  report  of  the  Council  for  the  past  year  : — 

Your  Council  have  pleasure  in  presenting  the  following  report  of  the  Society's  work  during 
the  season  1900-1901  : 

Sight  regular  monthly  meetings  have  been  held,  the  average  attendance  being  ten. 

A  field  day  was  held  at  Sc.  HiUire,  on  May  24th,  which  was  a  very  successful  and  enjoy- 
able outing. 

The  following  papers  were  read  at  the  meeting9  : — 

Life  History  of  Buchates  Oregonensis, . .    Henry  H.  Lyman. 

Note  on  the  Emen^ence  of  a  Gall  Insect A.  F.  Winn. 

Notes  on  the  Past  Season  (1900) A.  E.  Norris. 

Methods  uf  collecting  Lepidoptera H.  H.  Newcomb. 

Notes  on  Walker's  Types  of  Spiloaoma  congma H.  H.  Lyman. 

Danais  Archippus J.  B.  Williams. 

A  Fortnight  at  Biddeford,  Maine  A.  F.  Wion. 

Bphebtia  K^ihnieUa Dwight  Brainerd. 

Notes  on  Hybridity  of  Lepidoptera,  Papers  by  Miss  Morton,  Newburgh,  N.J.,  and  H.  H. 

Newcomb,  Boston,  read  by  the  President. 
Notes  on  the  Larvae  of  Scopdosoma  Morritoni  S.  trutigmata^  and 

Description  of  the  Larvae  of  S,  Graefiana H.  H.  Lyman. 

Entomological  Chemistry C.  Stevenson. 

Life  History  of  Vanessa  Antiopa    A.  E.  Norris. 

Commercial  Entomology C.  Stevenson. 

A  Query  Regarding  the  Death  of  Insects A.  F.  Winn. 

PoBdisca  Scitdderiaiia Dwight  Brainerd. 

Notes  on  D.  archippus H.  H.  Lyman. 

Among  the  Lycasnfe  in  England L.  Gibb. 

Two  new  members,  Messrs.  J.  B.  A.  L.  Leymarie  and  E.  Denny,  have  been  added  to  our 
roll,  but  we  have  also  lost,  throuprh  the  sudden  death  of  Mr.  E.  T.  Chambers,  one  of  our  most 
regular  attendants  at  the  meetings.  Mr.  I.  B.  WUliams  has  moved  to  Toronto  where  he  will, 
doubtless,  join  the  Toronto  branch.     Dr.  Wyatt  Johnston  and  H.  ^.  Cowan  have  resigned. 

The  book-case  ordered  for  us  is  in  place  in  the  library  of  the  Natural  History  Society  :  the 
few  books  in  it  will  form  a  nucleus  for  a  future  collection  of  literature  on  our  favourite  subject. 

The  subject  of  the  formation  of  a  general  collection  of  insects  for  our  Branch  was  given  a 
good  deal  of  time  and  attention,  and  it  was  unanimously  decided  to  make  a  beginning.  A 
dozen  drawers  and  a  case  of  sufficient  size  to  contain  thirty  have  been  ordered,  and  we  hoped  to 
have  had  the  cabinet  ready  for  donations  before  to-night's  meeting  ;  such  would  have  been  the 
oa^  but  for  the  death  of  Mr.  Priddy  of  Toronto,  who  had  the  order. 

The  work  on  this  case  is  being  completed  and  word  of  its  shipment  is  expected  any  day, 
~*e  members  are  especially  requested  to  do  their  best  to  make  the  collection  as  perfect  and 
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useful  as  possible.    Through  the  kindness  of  Miss  Morton  we  have  already  received  a  fine  col- 
lection of  Hybrid  Attaci. 

The  report  of  the  Treasurer  submitted  herewith  shows  that  we  still  have  a  considerable 
balance  to  our  credit. 

Respectfully  submitted  on  behalf  of  the  Council. 

(Signed)  A.  F.  Wikn, 

President. 

The  Librarian  then  made  his  report,  and  it  was  moved  by  Mr.  Charles  Stevenson,  seconded 
by  Mr.  G.  A.  Moore,  that  the  reports  of  the  Council,  Treasurer,  and  Librarian,  be  received  and 
adopted.     Carried. 

The  Treasurer  submitted  his  report,  shewing  a  balance  on  hand  of  $48.90. 

The  President  then  read  his  annual  address. 

The  following  officers  were  elected  for  the  ensuing  year  ; — 

President G.  Chagnon. 

Vice-Presidant C.  Stevenson. 

Librarian  and  Curator A  E.  Norris. 

Treasurer  and  Secretary GK  A.  Moore. 

(Henry  H.  Lyman. 
A.  F.  Winn. 
Dwight  Brainerd. 
Moved  by  Mr.  A.  E.  Norris,  seconded  by  Mr.  C.  Stevenson,  that  a  regular  meeting  be  held 
in  June  this  year. 

Moved  by  Mr.  G.  A.  Moore,  seconded  by  Mr.  J.  B.  A.  L.  Ley  marie,  that  a  field  day  be 
held  at  Beloeil  on  the  24th  inst.     Carried. 

Mr.  A.  F.Winn  moved,  seconded  by  Mr.  M.  W.  Davis,  that  a  committee  on  outings  for  the 
summer  be  formed  to  consist  of  Messrs.  G.  Chagnon,  C.  Stevenson, ^and  A.  F.  Winn.    Carried. 
Mr.  L    Gibb  exhibited  a  number  of  Lepidoptera  collected  in  tue  Yukon  in  the  season 
of  1900. 

After  the  examination  of  specimens  and  discussion,  the  meeting  adjourned. 

G.  A.  MooBE, 

Secretary. 


REPORT  OF  THE  QUEBEC  BRANCH. 

At  an  adjourned  meeting  held  at  **  Damoc,''  the  residence  of  James  Geggie,  Esq.,  on  the 
22nd  June,  1901,  the  President  gave  an  address,  the  Report  of  the  Council  was  made,  and  the 
officers  for  the  current  year  were  chosen,  as  follows : 

President's  Adobbss. 

We  have  now  entered  upon  the  fifth  year  of  our  Association  as  a  branch  of  the  Entomological 
Society  of  Ontario. 

Since  the  formation  of  the  V^ranch  we  have  had  many  happy  gatherings  in  which  conversa- 
tions have  been  held  and  papers  read  upon  the  subject  of  animal  and  vegetable  life  and  upon 
the  beauties  and  wonders  displayed  in  the  natural  objects  around  us.  We  have,  moreover,  en- 
joyed much  social  intercourse  and  many  delightful  visits  to  places  of  interest  in  the  neighbor 
hood  of  Quebec.  Not  a  few  choice  specimens  of  natural  objects  havejbeen  taken  by  our  col- 
lectors. 

It  is  hoped  that  the  season  we  have  now  entered  upon  will  be  as  fruitful  in  pleasant  associ- 
ations as  those  that  have  gone  before,  and  that  our  Branch  will  continue  to  flourish. 
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Among  the  subjecto  that  during  the  past  year  have  engaged  the  attention  of  practical  ento- 
mologists have  been : — 

1.  The  increased  destructiveness  of,  and  the  preventives  against,  that  most  injurious 
creature,  the  San  Jos^  scale.  Professor  Lochhead,  of  the  Ontario  Agricultural  College,  has 
issued  a  valuable  paper  upon  this  pest. 

2.  Much  thought  and  ability  have  been  brought  to  bear  by  Dr.  Howard,  of  Washington, 
upon  the  mosquitoes  and  the  danger  that  exists  of  the  conveyance  of  disease  by  them  from  fever 
patients  to  healthy  persons.     The  subject  is  one  of  very  grave  importance. 

3.  The  subject  of  the  Green  Pea  Aphis  was  brought  under  the  notice  of  the  members  of  the 
Entomological  Association  at  its  last  annual  meeting  by  Dr.  Fletcher.  The  Gieen  Pea  Aphis  is 
a  pest  that  is  doing  much  damage  to  the  pea  crops.  It  has  been  found  destructive  along  the 
Atlantic  coast,  in  some  of  the  Western  States  and  in  parts  of  Canada.  Several  references  to  it 
are  to  be  found  in  the  S«)ciety's  last  annual  report  and  will  be  found  interesting. 

4.  The  question  as  to  the  practicability  of  the  cuUivatio  i  of  silk  in  this  country  has  been 
considered.  Professor  Lochhead  has  looked  carefully  into  the  subject  and  has  come  to  the  con 
elusion  that,  although  the  climate  of  Ontario  is  suitable  for  silk-culture,  and  the  O. 'age-Orange, 
a  fitting  food-plant  for  the  silk-worm,  can  be  Ireely  grown,  there  is  one  great  preventive  to  the 
introduction  of  the  industry,  viz.,  the  lack  of  cheap  labour.  This  is  such  that  it  is  thought  our 
people  could  not  compete  with  the  foreign  growers. 

I  think  the  subject  should  not  be  allowed  to  drop  but  should  be  further  looked  into,  for» 
during  the  fiscal  year,  ended  June  30th,  1899,  silk  and  silken  goods  to  the  value  of  $3,752, 539» 
were  imported  into  Canada,  and  upon  them  duty  amounting  to  $1,091,218.49  was  paid. 

It  may  be  interesting  to  learn  that  our  Quebec  people  indulged  in  silk  handkerchiefs  dur- 
ing the  year  to  the  value  of  $24,489  and  in  silk  hosiery  to  the  value  of  $1,174.  In  this  respect 
they  exceeded  the  Ontario  people  who  only  expended  $939  ;  but  they  fell  short  of  the  people  uf 
British  Columbia  who  laid  out  $1,876  in  silken  foot>wear. 

In  sewing  and  embroidery  silk,  Quebec  expended  $8,700,  more  than  one- half  the  expenditure 
of  the  whole  Dominion,  which  speaks  well  for  the  industry  of  its  ladies  in  certain  directions. 

An  important  work  well  done  has  been  issued  by  the  society,  viz  : — a  *'  General  Index  to 
the  Thirty  Annual  Reports  of  the  Entomologfical  Society  of  Ontario,  1870-189fii,  prepared  by 
Rev.  C.  J.  S.  Bethune,  D.  C.  L.,  Editor  of  the  Canadian  Entomologist  ".  The  cost  of  this 
useful  compilation  to  members  is  26  cents  per  copy  unbound  and  60  cents  bound  in  cloth. 

Our  branch  has  suffered  from  the  loss  by  death  and  removal  of  some  of  its  members.  li 
is  hoped  that  new  additions  will  keep  up  our  numbers. 

Report  of  Oocjncil. 

The  branch  now  includes  42  members  (33  adults  and  9  juniors). 

The  Treasurer's  Report  is  submitted  and  will  no  doubt  be  found  satisfactory. 

The  continued  rainy  weather  of  last  summer  prevented  the  members  from  having  many 
field-days  but  two  very  enjoyable  ones  were  held  on  the  16th  June  and  14th  July. 

Our  thanks  are  due  to  the  authorities  of  Morrin  College  for  having  continued  to  allow  us 
the  use  of  their  rooms  for  our  meetings. 

Cbawford  Lindsay, 

Secretary-Treasurer. 
The  following  were  elected  officers  : — President —  Rev.  Dr.  Fyles,  Vice-President — Miss 
E.  MaoDonald,  Council— Hon.  R.  Turrer,  Mrs.  R  Turner,  Mr.  J.  H.  Simmons,  Miss  Bickell» 
Miss  Winfield,  Mr.  James  Geggie. 

Lt.  Col.  Crawford  Lindsay, 

Secretary-Treasurer. 
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REPORT  OF  THE  TORONTO  BRANCH. 

The  fifth  annual  meeting  of  the  Toronto  Branch  of  the  Entomological  Society  of  Ontario 
was  held  in  the  Education  Department  Building,  on  Friday  evening,  May  the  10th,  1901. 

Present ;  Messrs.  Cox,  Webb,  Williaais,  Smith,  Rossiter  and  Stewart.  The  President,  Mr. 
D.  G.  Cox,  in  the  chair.  The  minutes  of  the  previous  meeting  were  read  and  approved.  The 
Secretary  read  the  following  Report  of  the  Council. 

The  Council  of  the  Toronto  Branch  of  the  Entomological  Society  of  Ontario  take  pleasure 
in  presenting  the  tfth.  Annual  Report  of  the  proceedings  of  the  Branch  for  the  year  ending  30th 
March,  1901. 

They  are  pleased  to  report  that  since  the  last  annual  meeting  six  new  members  have  been 
admitted.     As  an  oSaet  to  this  four  members  have  withdrawn. 

During  the  year  eight  regular  meetings  have  been  held  in  the  Education  Department.  At 
three  of  these  papers  have  been  read,  viz  : — 

"  On  the  Inflation  of  Larvae  *' Arthur  Gibson. 

'*  The  Colours  of  Insects  " G.  M.  Stewart. 

**  Aquatic  Insects  " E  .M.  Walker. 

It  is  hoped  that  more  papers  will  be  presented  by  the  members  during  the  coming  year. 
Much  discussion  has  been  held  on  entomological  matters,  and  a  number  of  specimens  have  been 
exhibited. 

A  large  part  of  the  time  of  the  meeting  has  been  devoted  to  the  collection  of  insects,  which 
the  Branch  is  preparing  for  the  Ontario  Education  Department,  and  some  headway  has  been 
made.  The  Orthoptera,  the  Coleoptera,  and  the  Diumals  among  the  Lepidoptera  have  been 
classified.  Many  donations  of  specimens  have  been  received  for  the  collection,  notably  some 
Haitian  Lepidoptera  from  Mr.  Cox,  and  it  is  hoped  that  the  members  will  collect  for  it  as 
largely  as  possible  during  the  coming  season. 

Many  valuable  papers  have  been  received  from  various  sources,  no' ably  the  Cent.  Exi>. 
Farm,  Ottawa,  the  Ohio  Agricultural  Experiment  Station,  the  New  York  Agricultural  Experi- 
ment Station,  the  United  States  Division  of  Entomology,  the  Cornell  University  Insectary,  and 
the  Chicago  Entomological  Society. 

The  Society  also  subscribes  for  the  **  Journal  of  the  New  York  Entomological  Society,"  snd 
for  the  **  Entomological  News." 

The  Treasurer's  report  shows  a  small  balance  carried  forward  on  the  right  side. 

Respectfully  submitted  on  behalf  of  the  Council, 

D.  G.  Cox, 

President. 

Mr.  Cox  then  addressed  the  meeting,  speaking  of  the  work  of  the  Society,  and  the  means 
by  which  this  work  might  be  improved  in  the  future. 

The  election  of  ofiicers  for  the  ensuing  year  resulted  as  follows  * — 

President \ Mr.  D.  G.  Cox. 

Vice-President Mr.  E.  M.  Walker. 

Secretary-Treasurer Mr.  J.  B.  Williams. 

Librarian  and  Curator. Mr.  Geo.  Rosfiitor, 

„      ,  ,  ^         ., /  Mr.  J.  H.  Webb. 

Members  of- Council  i  .,      .     .       ^., 

I  Mr.  Arthur  Gibson. 

Mr.  Cox  asked  for  the  opinion  of  members  as  to  the  admission  of  foreign  specimens  into 
the  collection  of  insects.  All  the  members  were  of  the  opinion  that  foreign  specimens  should 
be  included,  as  they  were  included  in  the  other  branches  of  the  museum. 

It  was  decided  to  hold  a  Field  Day  in  High  Park  on  the  24th  of  May.     The  meeting  then 

adjourned.  G.  M.  Stbwart,  Secretary. 
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REPORT  OF  THE  LIBRARIAN  AND  CURATOR. 

Fob  thb  Yeak  Ending  318t  ?f  August,  1901. 

Thirteen  bound  volumee  were  received  from  Governments,  Societies  and  Scientitie  Institu- 
tions during  the  year. 

Two  were  obtained  by  purchase,  one  of  which  is  the  Century  Atlas  of  the  World. 

One  was  presented  to  the  Society  by  the  Rev.  Dr.  Bethune,  making  sixteen  bound  volumes 
altogether. 

Fifteen  volumes  were  bound  and  placed  on  the  shelves,  making  a  total  of  thirty-one  volumes- 
added  to  the  Library  during  the  year. 

The  full  number  of  volumes  now  on  the  register  is  1,722. 

Thirty-three  volumes  were  issued  to  local  members  during  the  year. 

There  have  been  few  additions  made  to  the  native  collection  during  the  past  season,  and 
nothing  of  special  importance  has  been  reported  as  having  been  taken  in  this  locality. 

An  important  addition  was  made  to  the  exotics  by  the  receipt  of  a  collection  of  Japanese 
beetles  ;  many  of  them  being  large  and  attractive  specimens.  A  small  collection  of  West  African 
insects  was  presented  to  the  Society  by  Mr.  T.  H.  Hill,  who  nas  recently  returned  from  that 
region,  where  he  was  engaged  in  missionary  work  for  about  seven  years. 

Respectfully  submitted, 

J.  Alston  Moffat. 


AUDITORS'  REPORT  FOR  THE  YEAR  ENDING  AUGUST  SIst,  1901. 


Rbceipts. 


Expenditure 


Balance  on  band,  September  Ist,  1900. .  $492  71 

Sales  of  pins,  cork,  etc.   72  13 

Advertising 81  86 

Salesof  Entomologist 161  97 

GovemmeDt  grant 1,000  00 

Members*  fees 895  04 

Interest 1161 

$2,166  20 


Paid  for  pios,  cork,  etc $60  09 

Expense  aooonnt  (postage,  etc) 189  14 

Printing  aooonnt 717  66 

Annual  meeting  and  report 163  28 

Library  account 42  09 

Salary  account. 376  00 

Rent 176  00 

Balance,  August  31st,  1901 488  05 

$2,156  20 


We,  the  Auditors  of  the  Ontario  Entomological  Society,  have  examined  the  books  of  the 
Treasurer,  compared  them  with  vouchers  and  find  them  correct,  and  certify  that  the  above  is  a 
true  statement. 

James  H.  Bowman,  "i 
W.  H.  Hamilton,     j 


REPORT  OF  THE  MICROSCOPICAL  SECTION. 

I'he  Microscopical  Section  of  the  Entomological  Society  of  Ontario  beg  leave  to  present  their 
annual  report  as  follows  : — A  meeting  for  the  purpose  of  re-organizing  was  held  on  February  22nd,. 
1901,  when  the  following  officers  were  elected  : 

Chairman Dr.  Bethune. 

Secretary '.  .E.  A.  Brown. 

r  John  Deamess. 
Committee -<  J.  A .  Bowman. 

(  R.  W.  Rennie. 
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On  account  of  the  lateness  of  re-or^nizinj,  only  four  meetings  were  held,  with  an  average 
attendance  of  eight,  as  well  as  Tisitora. 

Daring  the  season  four  papers  were  read  — 

(1)  Microscopical  Examination  of  Crystals J.  H.  Bowman. 

(2)  Microscopical  Examination  of  Bacteria R.  W.  Rennie. 

(3)  Dermestes J .  Doarnoss. 

(4)  Pond  Life J .  H.  Bowman. 

Besides  these  short  notes  on  interesting  subjects  were  read,  and  many  very  interesting, 
slides  of  microscopic  plants,  crystals  and  insects  were  examined. 

The  Section  gave  an  entertainment  by  request  in  the  school-room  of  the  Bishop  Cronyn 
Memorial  Church;  an  address  on  *' Mosquitoes  and  Iklalaria  "  was  given  by  Dr.  Bethune, 
followed  by  an  exhibition  of  microscopical  objects  by  Messrs.  Bowman  and  Brown  :  the 
attendance  was  large  and  all  were  greatly  interested. 

Charlfs  .].  S.  Bethvnb,  Ed<}ak  A.  Brown, 

Chairman.  Secretary. 


REPORT  OF  THE  BOTANICAL  SECTION. 

The  re-organization  meeting  of  the  Botanical  Section  of  the  Entomological  Society  of 
Ontario  was  held  on  May  4th,  1901,  when  the  following  officers  were  elected  : — 

Chairman R.  W.  Rennie. 

Vice-Chairman Dr.  C  J.  S.  Bethune. 

Secretary E.  A.  Brown. 

Eight  meetings  were  held  during  the  summer,  commencing  May  11th,  and  every  alternate 
Saturday  evening  thereafter,  with  an  average  attendance  of  seven,  besides  visitors.  A  very 
pleasant  and  profitable  field-day  was  spent  at  Komoka  on  July  13th.  At  each  meeting 
interesting  subjects  were  discussed,  and  objects  of  interest  reported.  Six  papers  were 
read,  viz.  : — 

(1)  The  Study  of  Botany  with  the  Camera R.  W.  Rennie. 

(2)  A  Trip  to  Sable  Island W.  B.  Saunders. 

(3)  Pond-net  (Hydrodicton  Utriculatum) J.  H.  Bowman. 

(4)  Collecting  Native  Orchids Dr.  C.  J.  S.  Bethune. 

(5)  Hydra J.  H.  Bowman. 

(6)  Fungi John  Deamoss. 

R.  W.  Rennie,  Edoar  A.  Bbown, 

Chairman.  Secretary. 


REPORT  OF  THE  ORNITHOLOGICAL  SECTION. 

The  year  has  been  marked  by  a  vigorous  prosecution  of  Ornithological  work,  though  not 
by  any  growth  in  the  membership.  Two  reg^ular  meetings  were  missed  on  account  of  uncon- 
trollable circumstances,  and  one  extra  meeting  was  held  in  July.  At  the  nine  meetings  held  a. 
total  of  thirty-two  members  were  present,  averaging  less  than  four  to  each  meeting. 

Three  of  these  meetings  were  spent  informally  in  the  examination  of  the  coUections^of 
Messrs.  Keays,  Qould  and  Saunders,  and  at  the  remaining  six  meetings  ten  papers  were  read  as- 
well  as  a  number  of  shorter  notes  on  interesting  subjects.    The  papers  read  were  as  follows  : 

**  The  Acadian  Owl  in  CaptiTity,"  F.  Norman  Beattie,  Guelph. 
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"  ConcerniDg  Woodpeckers,"  Robert  Elliott,  BryanBton. 

**  The  Birds  of  Algoma,"  Rev.  C.  T.  Scott,  London. 

**  The  Extinction  f  f  the  Elk,"  and  **  The  Woodcock's  Love  Song,"  L.  H.  Smith,  Stisthroy. 

*'The  Buff-breasted  Sandpiper,"  Dr.  G.  A.  McOallum,  Dunnville. 

''  Humming  Birds,**  *'  The  Grasshopper  Sparrow,"  and  ''  Notes  on  Sable  Island,"  illustrated 
by  skins  and  the  very  rare  nest  and  es^gs  of  the  Ipswich  Sparrow,  as  well  as  other  birds,  photo- 
graphs and  curios  from  the  Island,,  W.  E.  Saunders,  London. 

**The  Habits  of  the  Saw-whet  Owl,"  Wm.  H.  Moore. 

Five  of  these  papers  have  appeared  in  the  Ottawa  Naturalist,  one  in  Forest  and  Stream  and 
the  remaining  four  will  probably  come  out  in  the  Naturalist. 

Three  new  birds  have  been  recorded  for  the  county  in  which  the  members  of  the  section 
reside,  namely  :  The  Glaucous  Gull,  the  Golden  Eagle  and  the  King  Eider  Duck.  Short  notes 
oil  each  were  written,  and  two  of  these  have  already  been  published  in  the  Ottau?a  Naturalist, 
ail  i  the  two  former  specimens  were  exhibited  at  the  Section  s  meetings. 

The  migration  lists  for  the  year  have  been  compiled,  shewing  a  large  number  of  species 
noted  in  their  migrations  by  members. 

A  list  of  the  birds  of  Middlesex  County  is  in  course  of  preparation  and  may  be  completed 
during  the  coming  year. 

The  Opossum,  a  mammal  not  recorded  in  recent  years  in  Ontario,  has  been  noted  in  two 
places,  one  specimen  having  been  taken  near  Port  Colbome,  and  two  at  Rond  Eau.  The  occur- 
rences have  been  duly  noted  at  the  meetings. 

Mr.  Robert  Elliott  has  identified  a  skull  of  a  local  skunk  as  Chincha  p^dida,  the  Eastern 
skunk.  The  official  skunk  for  northern  Ontario  from  Nipissing  to  Rainy  River  is  the  Canada 
skunk,  Chincfia  mephitisj  which  we  have  yet  to  find. 

Interesting  discussions  have,  of  course,  taken  place  on  many  subjects  recorded  on  the 
minutes  but  not  referred  to  in  this  report. 

During  the  past  year  addresses  and  demonstrations  have  been  given  on  Ornithological  sub- 
jects to  teachers  and  other  assemblies  by  members  of  the  Section  as  follows  :  By  Mr.  W.  £. 
Saunders  to  the  Teachers'  Association  meeting  at  Easter  ;  the  Boys'  Club  of  St.  James's  Presby- 
terian Church  ;  the  Epworth  League  of  the  Wellington  Street  Methodist  Church  ;  a  farmers' 
meeting  at  Derwent,  Ont.  ;  a  lecture,  illustrated  with  lantern  slides,  on  the  Birds  of  Canada,  at 
the  High  School,  Montreal,  under  the  auspices  of  McGill  College  ;  the  same  lecture  was  repeated 
in  London  at  the  First  Methodist  Church,  the  First  Baptist  Church  and  to  the  Epworth  League 
of  the  Dundas  Centre  Methodist  Church.  By  Mr.  H.  Gould  to  the  teachers  of  the  Lome 
Avenue  Public  School  and  to  the  Kindergarten,  Lome  Avenue,  London. 

J.  E.  Kbays.  Chairman. 
W.  E.  Saindehs,  Se(;retary. 


REPORT  OF  THE  GEOLOGICAL  SECTION. 

The  Geological  Section  of  the  Entomological  Society  of  Ontario  begs  leave  to  present  its 
annual  report. 

Meetings  were  held  weekly  throughout  the  year,  excepting  the  usual  summer  vacation. 
Geological  studies  were  actively  prosecuted  and  field  work  was  done  in  several  localities  in  the 
south  western  peninsula.  Amongst  other  places  visited  were  Grand  River  YaUey,  near  Gait ;  2, 
Sydenham  Valley  at  Alvinston  ;  3,  Comiferous  and  Hamilton  formations  in  Bosanquet.  The 
specimens  obtained  were  placed  upon  the  table  and  after  study  went  to  increase  the  vari- 
ous collections  uf  the  members  os  the  Society. 
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The  Chairman  of  the  Section  made  interesting  reports  upon  his  trips  to  the  locations  above 
named.  For  the  first  time  the  Corniferoiifl»  strata  has  been  made  a  special  study,  being  fully  ex- 
posed by  operations  having  in  view  the  drainage  of  lands  adjacent  to  Mud  Creek,  which  empties 
into  the  Sauble,  near  Port  Frank.  Fine  specimens  of  Orthoceras  from  two  to  three  feet  in 
length  were  found,  many  being  broken  by  explosives  used  in  blasting  away  the  rock.  A  very 
perfect  specimen,  one  foot  long,  was  shown  to  the  class.  Spirifers  of  larger  size  (Spirifer 
striatus)  were  found  very  abundantly  in  bods  of  clay  above  this  formation,  also  a  number  nf 
other  fossils,  Murchisonia  being  the  chief. 

Because  of  the  great  excess  of  silica  the  use  of  the  rock  is  very  much  restricted,  being  too 
hard  and  too  fragile  and  also  containing  iron,  which  makes  it  un-suitable  for  building  purposes. 
This  is  in  decided  contrast  to  the  form  iriou  exposnl  at  St.  Mary's,  where  the  Comiferous  is  re- 
markably free  from  silica  and  contains  an  abundance  of  fossils  of  the  Devonian  Period  and 
occasionally  the  remains  of  fossil  fishes  are  found. 

The  Hamilton  formation  immediarely  overlies  the  Comiferous  at  Arkona,  where  it  is  ex- 
posed by  the  Sauble  River.  This  vicinity  is  well  known  as  one  of  the  finest  collecting  grounds 
in  the  world.  Many  distinguished  scientists  have  visited  the  Sauble  Valley,  amongst  others 
Prof.  Hall,  New  York  ;  Prof.  Winchell,  Ann  Arbor,  and  many  others  Geologists  of  lesser  note. 
Here  trilobites  abound,  the  characteristic  species  be'ng  Phacops  Bufo.  Fossil  corals,  also  of 
great  beauty  and  variety,  completely  silicified,  are  found  here  and  Crinoids  in  vast  abundance. 

In  visiting  this  section  a  geologist  may  leave  his  hammer  at  home  and  come  provided  cmly 
with  baskets  or  an  express  wagon  which  he  would  have  no  difficulty  in  filling  with  these  auc  ent 
fossil  remains.  Specimens  from  this  district  have  been  shipped  to  many  museums  in  Great 
Britain  and  United  States.  The  Academy  of  Natural  Science  in  Philadelphia  was  this  year  pre- 
sented with  a  small  collection  of  locil  specimens  by  the  Chairman  of  the  Section  who  thus  adver- 
tises Ontario  in  an  efficient  way.  When  our  city  sees  fit  to  establish  a  museum  we  have  at  oar 
doors  a  rich  field  in  which  to  secure  a  very  varied  collection  suitable  for  studying  the  Paleontology 
of  this  district  and  which  also  may  be  used  for  exchanges. 

After  being  Chairman  of  the  Geological  Section  since  its  inception,  excepting  one  year 
when  Professor  Andr-is  occupied  it,  Dr.  Wo  >lverton  has  now  resigned  in  favor  of  Mr.  ^irk,  a 
capable  and  enerc^etic  member  of  our  section. 

The  following  reports  will  be  placed  in  the  hands  of  the  Editor  :  . 

Roads  and  Road-making Mr.  Kirk. 

The  Gait  Dolomites Mr.  Goodbume. 

Methods  c)f  Concentrating  (ioiil Mr.  J.  G.  Smith. 

The  Mastodon  of  Mount  Brydj-o Mr.  J.  (5.  Smith. 

[The  report  on  **  Roads  and  Road-ia-iking"  has  already  l)eon  published  elsewhere.] 

The  Galt    Dolomites. 

Limestune  is  perhaps  one  of  the  most  abundant  of  all  minerals,  and  the  most  widely  distri- 
buted, quartz  alone  excepted.  It  appears  in  very  many  different  forms,  the  ordinary  one  of 
limestone  being  best  known,  with  marble  as  the  most  valuable,  and  these  two  show  the  ex- 
tremes of  the  substance — one  the  original  material  and  the  other  the  metamorphic  condition. 
Limestone  is  composed  of  carbonic  acid,  44  ;  lime,  66  ;  but  carbonate  of  iron  or  magnesia  may 
take  the  place  of  a  portion  of  the  carbonate  of  lime.  A  very  large  amount  of  our  limestones, 
however,  are  properly  dolomites,  which  ditter  from  the  limestone  in  the  process  of  deposition, 
and  in  chemical  structure.  Dolomite  consists  of  carbonate  of  lime,  54.35 ;  carbonate  of 
magnesia,  45  65;  these  including  a  small  portion  of  protoxide  of  iron  (¥eO)  or  magnesia. 
Dolomites  are  calcareous,  and  appear  to  have  been  simple  chemical  precipitates,  and  in  some 
cases  to  have  originated  from  the  alteration  of  limestone  rocks  by  magnesia  salts. 


38  THE  REPORT  OF  THE  No.  19 

Water  containing  free  carbonic  acid  (derived  from  decaying  vegetable  matter)  dissolves  a 
portion  of  carbonate  of  lime,  but  the  bicarbonate  thus  formed  is  easily  decomposed,  even  by 
mere  exposure  to  the  atmosphere  and  a  precipitation  of  calcareous  matter  takes  place.  In  this 
manner  the  calcareous  tufas  of  our  swamps,  (notably  at  Komoka),  together  with  stalactites  and 
stalagmites  are  produced «  and  similar  processes  en  a  large  scale  have  deposited  the  strata  in 
ancient  seas  and  lakes.  All  limestones  effervesce  in  acids  ;  but  the  dolomites  effervesce  only 
feebly,  unless  the  acid  be  heated.  In  some  parts  of  Canada  dolomites  abound,  but  I  think  they 
are  l)est  shown  along  the  Grand  River  from  Elora  to  Gait,  at  Guelph  on  the  Speed,  and  at 
some  places  in  Dumfries.  It  is  of  several  shades,  commencing  at  the  top  with  a  yellow  color, 
and  becoming  lighter  and  semi-crystalline  about  50  feet  lower  ;  while  about  100  feet  from  the 
top  of  the  series  the  rock  is  almost  white,  and  granular  in  texture — a  most  beautiful  stone. 
Some  thin  beds  are  of  a  pale  brown,  still  retaining  the  granular  appearance.  Between  the 
semi -crystal  line  and  granular  textures  there  is,  in  some  places,  a  thin  band  of  'rock  which  will 
powder  in  the  fingers,  and  seems  to  be  principally  sulphate  of  magnesia.  This,  however,  only 
appears  in  places.  The  dolomites  yield  excellent  building  stones,  especially  in  the  semi- 
crystalline  series,  while  the  granular  layers  are  chieffy  burned  for  building  lime,  in  fact,  the 
lime  produced  from  these  rocks  is  renowned  for  its  excellence,  becoming  extremely  hard  with 
age,  and  it  is  doubtful  if  as  fine  a  quality  can  be  produced  from  any  other  class  of  limestone. 
The  dolomites  of  the  Guelph  series  are  placed  in  the  Onondaga  Salt  group  of  the  Upper  Silurian, 
which  derives  its  name  from  Onondaga,  near  Syracuse,  N.  Y.  In  Canada  the  Onondaga  deposits 
attain  between  2<X)  and  300  feet  in  thickness,  and  consist  of  thin-bedded  dolomites,  with  greenish 
shales  (chiefly  argillaceous  dolomites),  and  some  masses  of  gypsum.  The  latter  does  not  occur 
in  regular  beds,  but  in  lenticular  masses.  The  dolomites  above  the  gypsum  are  generally  arched 
and  more  or  less  fissured,  while  those  on  which  the  gypsum  rests  re*^^ain  their  horizontal  position. 

This  Guelph  formation  is  peculiar  to  Ontario,  its  rocks  not  having  been  traced  beyond  the 
limits  of  the  province.  It  follows  the  westerli  limits  of  the  Niagara,  and  occurs  as  a  bean- 
shaped  mass,  gradually  thinning  out  westward  toward  Lake  Huron,  and  eastward  near 
Ancastcr.  Its  greatest  thickness  is  about  160  feet.  Its  principal  exposures  are  at  the  places  I 
have  already  mentioned.  Along  the  Grand  River  it  frequently  presents  vertical  cliffs  80  feet 
high.   • 

The  fossils  contained  are  small  in  variety,  and  most  of  them  are  identical  with  those  belong- 
ing to  the  Niagara  beds,  as  Favosites  gothlandica  and  Halysites  catenulatus,  but  others  appear 
to  be  confined  to  this  formation.  As  a  general  rule  the  fossils  are  somewhat  obscure,  and  for  the 
most  part  not  very  abundant.  The  most  characteristic  fossil,  and  one  peculiar  to  this  formation 
is  the  Megalomua  Canadensis,  usually  found  in  the  form  of  internal  casts,  and  I  will  confine 
my  attention  to  this  fossil. 

The  Megalomus  belongs  to  the  Lamellibranchiata,  or  coiichifera  order,  which  are  marine  or 
fresh- water  animals  of  the  acephalus  (headless)  type.  In  the  adult  condition  they  have  lamina- 
ted gills  or  branchite  for  breathing  purposes,  and  they  secrete  a  bivalve  external  shell.  The  two 
valvesare  nearly  always  of  equal  size,  but  always  more  or  less  inequilateral.  (A  line  drawn  straight 
through  the  middle  of  an  equilateral  shell,  divides  it  into  two  equal  parts.)  These  moUusks  are 
exceedingly  abundant  in  the  fossil  state,  though  not  so  numerous  as  the  brachiopods  in  older 
'  rocks.  The  existing  species,  both  marine  and  fresh-water,  number  about  3,000,  but  about 
double  that  number  of  fossil  forms  have  been  found,  which  belong  to  many  successive  periods, 
and  it  is  very  probable  this  is  only  a  very  small  portion  of  the  Lamellibranchiate  fauna  of  the 
past. 

In  their  classification  these  mollusks  fall  into  two  leading  sections  and  four  groups  ; — 

1.  Asiphonida. 

(a)  Pleuroconcha. 

(b)  Orthoconcha. 
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2.  Siphonida. 

(a)  Integro-Pallialia. 

(b)  SinuPallialia. 

The  animals  of  the  first  seclion  are  without  the  respiratory  tubes  possessed  by  the  Sipho- 
nida, and  it  is  with  this  first  section  that  we  have  to  do. 

The  first  group,  Pleuroconcha,  rest  in  their  natural  position  with  one  valve  below  and  the 
(ither  above.  They  have  but  one  large  muscular  impression  in  the  centre  of  each  valve,  which 
forms  a  shallow  pit,  occupied  by  the  muscle  which  keeps  the  Vc^lves  closed.  An  example  is  the 
oyster  and  Ambonychia  radiata  of  the  Hudson  River  Group,  Lower  Silurian. 

The  second  group,  or  Orthoconcha,  are  without  siphonal  tubes,  but  their  valves  are  ritjht 
and  left^  instead  of  upper  and  under,  as  regards  its  normal  position,  and  the  muscular  impres- 
sions are  two  in  each  valve.  The  most  remarkable  of  this  genus  is  the  Megalomus  Canadensis, 
of  Hall,  which  occurs  in  great  numbers  in  the  Guelph  formation,  principally  in  the  form  of 
internal  casts,  very  few  specimens  showing  the  original  shell. 

The  Meg.  compressus  of  Nicholson,  is  allied  to  the  M.  Canadensis.  It  is  smaller  and  more 
compressed  ;  the  umbones  are  more  prominent,  and  the  pallial  line  more  distinct.  Other  fossils 
include  many  varieties  of  the  Murchisonia,  and  these  examples  on  the  table  are  M.  Loganii. 

All  these  specimens  arc,  however,  internal  casts  only,  very  few  having  been  found  present- 
ing the  outer  shells,  and  in  the  case  of  Megalomus,  scarcely  anything  is  known  of  its  outward 
appearance.  The  filtration  of  water  and  the  presence  of  carbonic  acid  in  the  dolomite  have 
destroyed  the  organic  matter  of  the  shell,  and  left  the  cast  of  the  interior.  There  is  a  great 
^luantity  of  water  in  these  rocks,  saturating  the  stone  heavily  in  the  lower  portions,  which, 
when  freshly  quarried,  is  quite  soft,  becoming  very  hard  on  losing  a  portion  of  the  water  on 
<:(»nfact  with  the  atmosphere.  Some  of  the  quarries  contain  few  fossils,  others  are  full  of  them, 
and  while  one  quarry  may  produce  good  specimens,  the  majority  from  others  are  of  scarcely 
any  use  for  cabinet  purposes.  Some  fossils  are  also  found  in  the  gravels,  but  are  very  badly 
worn. 

J.    L.    GoODBrRNE. 

Methods  of  Concentrating  Gold. 

There  are  two  methods  of  concentrating  gold — by  means  purely  mechanica)  and  by  chemicals. 
For  the  efficient  separation  by  the  former  process  innumerable  appliances  have  been  invented 
whose  fundamental  principle  is  in  nearly  every  case  based  on  the  great  specific  gravity  of  gold. 

For  separating  low  grade  gold  ores  an  interesting  afipliance  has  recently  come  into  general 
use  in  Western  America.  It  consists  of  an  endless  rough-flanged  belt  passing  over  two  pulleys, 
one  slightly  lower  than  the  other,  thus  giving  the  upper  surface  of  the  belt.  Near  the  lower 
wheel  the  pulverized  ore  is  deposited  and  is  carried  upward  by  the  revolving  belt  which  meets 
.-i  stream  of  cold  water.  This  carries  ofif  the  quartz,  leaving  the  gold  adhering  to  the  rough  belt 
whence  it  is  later  deposited  in  settlers. 

Cyaniding  and  Chlorination  have  of  late  received  much  attention  from  mining  men.  The 
former  particularly  is  made  use  of  in  a  great  majority  of  up-to-date  mills. 

The  ore  is  crushed  to  a  pulp  before  cyaniding  and  thrown  into  cyanide  vats,  after  which  a 
solution  of  cyanide  of  potassium  is  added  to  dissolve  the  finer  particles  of  gold.  The  solution  is 
drained  off  into  ''  zinc  "  tanks  filled  with  zinc  clippings,  where  the  zinc  displaces  the  gold  and 
the  metal  is  de[>osited  with  the  zinc  slimes  whence  it  is  easily  recovered  by  retorting. 

In  chlorination  it  is  not  necessary  to  crush  the  ore  so  tine.  It  is  also  roasted  before  being 
pa<ised  to  chlorination  vats  to  break  up  all  sulphides.  After  the  barrel  is  charged  with  the 
re<|uired  amount  of  chloride  of  lime  and  sulphuric  acid  it  is  revolved  slowly  from  three  to  eight 
hours,  when  the  gold  solution  is  drawn  off  through  a  filter  into  lead-lined  settling  tanks.  From 
this  the  gold  may  he  obtained  by  SO3  H^S  or  by  the  charcoal  method. 
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The  cyaniding  process,  while  it  will  not  save  more  gold  than  will  ohlorination,  poBaessei  the 

advantage  of  saving  from  70  to  80  per  cent,  of  the  silver  values  in  an  ore  as  well  and  hence  is  in 

more  general  use. 

J.  G.  Smith. 

The  Mastodon  of  Mount  Brtdoes. 

During  the  summer  there  was  found  on  the  estate  of  Mr.  Duncan  Forbes  of  Mount  Brydges 
the  jaw  of  a  Mastodon.     The  find  occurred  several  feet  below  the  surface  in  a  peat  bog. 

The  jaw  weighs  54  lbs.,  and  is  30  inches  long  by  24  inches  wide,  by  18  inches  high.  It 
differs  from  the  jaws  of  living  animals  in  its  great  massiveness — a  section  through  it  almost 
forming  a  circle.  The  ext  erior  is  black  in  color  and  uf  a  hard  dense  structure,  being  apparently 
filled  with  infiltrated  iron. 

The  jaw  contains  four  teeth— two  on  either  side — none  in  front.  The  row  on  either  side  is 
about  three  inches  wide  by  ten  inches  long.  The  front  teeth  contain  three  rows  of  nippies  and 
the  rear  four  rows. 

■ 

A  loose  tooth  was  found  to  weigh  one  pound  and  a  half.  The  t -eth  exhibit  a  remarkable 
degree  of  preservation,  as  the  enamel  remains  as  it  was  when  the  animal  died.  The  tops  of  the 
nipples  are  notched  by  wear,  fihow  the  hard  black  dentine  beneath.  From  their  appearance  the 
animal  would  seem  to  t-e  herbivorous. 

The  front  of  the  lower  j?i  v  shows  a  peculiar  structure  as  though  it  had  contained  tusks  or 

teeth  during  the  animal's  lifetime. 

(The  finders  attempted  to  reach  other  parts  but  have  been  so  far  unsuccessful.) 

J.  G.  Smith. 


REPORT  FROM  THE  ENTOMOLOGICAL  SOCIETY  OF  ONTARIO  TO  THE  ROYAL 

SOCIETY  OF  CANADA. 

Through  the  Rev.  C.  J.  S.  Bethunk,  D.C.L.,  Di- legate. 

When  a  society  has  attained  to  mature  age,  like  an  individu  tl  it  cannot  be  expected  thut 
its  thirty-seventh  year  should  be  marked  by  any  great  crisis  or  any  striking  event.  It  is  natural, 
therefore,  that  the  representative  of  the  Entomological  Society  of  Ontario  should  be  able  to 
present  to  the  Royal  Society  of  Canada  only  a  report  of  quiet  work  and  steady  progress  since 
our  meeting  a  year  ago. 

The  thirty-seventh  annual  meeting  was  held  in  November  last  at  London,  the  headquarters 
of  the  Society.  The  opening  proceedings  were  rendered  notable  by  the  joint  meeting  which 
was  held  with  the  i  ecently  organized  London  Horticultural  Society.  It  was  held  in  the  splendid 
new  building  of  the  Normal  School  and  was  attended  by  a  large  and  appreciative  audience, 
representing  both  the  Societies  and  the  general  public  as  well.  It  was  presided  over  by  Prof. 
C.  C.  James,  Deputy  Minister  of  Agriculture  for  Ontario,  who  delivered  an  address  on  the  value 
of  Horticulture  in  its  various  aspects,  its  intellectual  advantages  and  its  attraction  for  persons 
of  literary  tawtes.  He  was  followed  by  Mr.  W.  E.  Saunders,  of  London,  who  read  a  paper  on 
'*  The  planting,  care  and  pruning  of  the  trees  in  the  parks  and  streets  of  the  city,"  which  is  a 
matter  of  much  importance  in  a  place  whose  beauty  and  attractiveness  largely  depend  upon  the 
noble  avenues  of  trees  in  the  i^treets.  and  the  parks  secured  to  the  public  by  a  wise  and  rare 
forethought.  Dr.  Fletcher,  Dominion  Entomologist  and  Botanist,  then  gave  an  address,  illus- 
trated with  beautiful  lantern  pictures,  and  showing  how  trees  should  be  grown  and  treated  and 
the  admirable  results  that  have  been  obtained  at  the  Expeiimental  Farms  at  Ottawa  and  in 
the  North-west.  He  also  took  up  the  subject  of  insects  and  described  a  large  numb€>r  of  the 
moat  cJastructive  species  and  the  remedies  that  roiiy  be  most  successfully  employed  againat  thenu 
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The  aftemoon  of  the  following  day  was  chiefly  taken  up  with  a  discassion  on  the  San  Jos6 
scale  in  Ontario,  Mr.  G.  E.  Fisher,  Provincial  Inspector,  who  was  present  by  direction  of  the 
Minister  of  Agriculture,  gave  a  full  account  of  the  prevalence  of  this  most  pernicious  insect  in 
several  localities,  and  of  the  experiments  which  had  been  undertaken  in  order  to  procure,  if 
possible,  a  practical  remedy.  Whale  oil  soap  and  crude  petroleum  were  the  principal  applica- 
tions employed,  and  while  the  former  was  not  entirely  effective,  the  latter  was  regarded  by 
many  as  too  dangerous  a  remedy  for  general  use.  Dr.  Fletcher,  Prof.  Webster  and  others  took 
part  in  the  discussion.  The  attack  is  believed  by  all  to  be  a  roost  Herious  one,  and  to  require 
prompt  and  effective  measures  for  its  repression. 

The  31st  annual  report  of  the  Society  to  the  Legislature  of  Ontario  was  presented  at  the 
opening  of  the  last  Session  and  published  in  February.  It  consists  of  112  pages,  illustrated  with 
forty-six  engravings  in  the  text  and  a  photogravue  portrait  of  Mr.  J.  Alston  Moffat,  for  many 
years  past  the  dtwoted  Curator  and  Librarian  of  the  Society.  The  volume  contains  reportK 
from  the  various  oflicers  and  sections,  and  from  the  flourishing  Branches  at  Montreal,  Quebec 
and  Toronto.  There  is  appended  aUo  an  account  of  the  second  annual  meeting  of  the  North- 
west (Canada)  Entomological  Society,  which  has  its  headquarters  in  Alberta. 

During  the  winter  and  spring  fortnightly  meetings  for  the  study  of  Entomology  were  held 
on  Friday  evenings,  and  alternately  with  them  the  Microscopical  Section  held  its  sessions  ; 
much  serious  work  was  done  in  both  departments  and  great  interest  was  shown  by  the  members. 
The  Geological  Section  met  weekly  on  Tuesdays  under  the  guidance  of  Dr.  Woolverton.  and 
the  Ornithological  Section  once  a  month  at  the  residence  of  Mr.  W.  E.  Saunders,  one  of  the 
most  devoted  and  we  1-infurmed  bird  lovers  in  the  Province  of  Ontario.  The  Botanical  Section 
has  been  in  abeyance  for  a  time,  but  is  now  being  revived  with  every  prospect  of  success. 
From  this  brief  jiccount  it  will  be  seen  how  wide  a  range  of  country  the  Society's  operations 
cover  and  how  many  departments  of  natural  science  are  included  in  its  work. 

In  the  report  to  the  Legislature  there  are  published  the  [xapers  read  at  the  annual  meeting, 
among  which  may  be  mentioned  the  Presidential  address  of  the  Rev.  Dr.  Fyles,  who  took  for  his 
subject  the  oflicea  served  by  insects  in  the  promotion  <»f  the  fertilization  and  improvement  of 
plants.  He  gave  an  interesting  and  instructive  account  of  a  large  number  of  plants  and  their 
attendant  insects,  and  illustnited  his  remarks  with  a  seiics  of  beautiful  diagrams  of  the  structure 
of  numerous  flowers,  the  work  of  his  own  hand. 

Professor  Lochhea*!,  of  the  Ontario  Agricultural  College,  read  pft]>ers  on  *'  The  sy8t<»matic 
and  econt  inic  study  of  forest  insects  in  Ontario,"  setting  forth  the  necessity  of  endeavourinu  U> 
diminish  the  ravages  of  insects  in  additi<m  to  the  work  of  ]>ro'ection  auainst  lire  already  under- 
taken by  the  Provincial  Government:  *' The  silk  worm  inclu»»try  in  Ontario,"  which  has  boon 
l>egun  on  a  small  sca'e  in  the  County  of  Essex  but  which  the  Profe8>(»r  contends  cannot  be 
made  a  lucrative  occupation  in  thin  country;  **  The  present  status  o:  the  San  Jose  scale  in 
Ontario  ;"  **  Naiure-study  lessons  on  the  squash  bug."  intended  for  the  use  (»f  Fchm)l  teacheis  ; 
and  an  account  of  the  **  Insects  of  the  season  of  1900,*'  which  had  proved  es|)ecially  nijurioua 
in  the  south-west«m  peninsula  of  Ontario. 

Mr.  J.  Alston  Moffrit  contributed  papers  on  **Anosia  Archippus  yet  again,"  in  which  ho 
discussed  the  various  theories  set  forth  regarding  the  migrations  of  this  remarkHble  butterfly  ; 
**  Parasites  in  the  eggs  of  Chrysopa  ;"  and  **  Notes  on  the  season  of  1900,"  tniunerating  some 
interesting  occurrences,  among  which  may  be  mentioned  the  capture  in  London  of  specimens  of 
the  curious  Myriapod,  (\rmatiii  forceps,  a  southern  creature  which  has  been  gradually  working 
its  way  to  the  north. 

Professor  F.  M.  Webster,  of  Ohio,  one  of  our  honorary  members  who  takes  an  acive 
interest  in  the  Society  and  attends  its  annual  meetings,  read  papers  of  much  practical  value  on 
'*  Results  of  experiments  in  protectini;  api)le«  from  the  Codling  moth,"  referring  esiiec'ally  U 
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the  injury  wrought  by  the  second  brood  ;  '*  Results  of  some  applications  of  crude  Petroleum  to 
orchard  trees/'  setting  forth  the  danger  of  its  use  and  the  necessity  for  a  much  larger  series  of 
experiments  before  it  can  be  recommended  as  an  insecticide  to  the  ordinary  fruit  grower  ;  **Two 
Longicorn  Beetles  affecting  growing  nursery  stock/'  viz:  Saperda  vestUa  and  Oherea  bimaciUata^ 
which,  though  very  familiar  insects,  have  not  been  suspected  of  making  attacks  of  this  kind  ; 
and  **  Observations  on  several  species  of  Dermestidfo, '.'  a  family  of  beetles  well-known  for  their 
habits  of  feeding  on  museum  specimens  and  many  household  articles,  but  not  hitherto  recognized 
as  phytophagous  also. 

Dr.  James  Fletcher,  Dominion  Entomologist  and  Botanist,  gave  a  very  full  account  of  the 
Injurious  insects  in  Ontario  during  1900,"  and  described  the  attacks  on  cereals,  fodder  crops, 
roots  and  vegetables,  and  fruits,  many  of  which  were  of  a  very  serious  character.  Mr.  Arthur 
Oibson,  assistant  Entomologist  at  the  Central  Experimental  Farm,  described  the  methods  which 
he  had  found  most  successful  for  **  The  breeding  of  Lepidoptera  and  inflation  of  larvte,*'  illustrat- 
ing the  latter  subject  with  some  very  beautiful  specimens  that  he  had  prepared. 

Reports  on  **  Insects  of  the  Year  "  were  furnished  by  four  of  the  Directors,  Messrs.  J.  D. 
Evans,  Trenton  ;  D.  (1.  Cox,  Toronto  ;  Jamns  Johnston,  Bartonville  ;  and  R.  W.  Rennie,  Lon- 
don. 1  he  ]>erfonnance  of  this  duty  by  these  officers  of  the  Society  is  of  much  importance  as  it 
brings  together  information  regarding  the  chief  insect  attacks  of  the  year  in  the  various  sections 
of  the  Province. 

The  Rev.  Dr.  Fyles  contributed  a  descriptive  paper  on  **  The  Dragon-flies  of  the  Province 
of  Quebec,"  and  short  papers  were  read  by  Mr.  .1.  Dearness  on  **  A  parasite  of  the  San  Jom* 
Kcale  ;"  Mr.  C.  W.  Nash,  **  Notes  on  Danais  archippus  at  Toronto  ;"  and  Mr.  P.  B.  Gregson  on 
**  Curious  habits  of  the  larvie  of  I>ennestes  tulpinvs.''  The  last  named  gentleman  also  furnished 
an  account  of  the  ])roceedinj(s  at  the  annual  meeting  of  the  North- West  (Canada)  Entomological 
Society. 

The  volume  also  contains  a  .synopsis  of  the  most  important  papers  read  at  the  meeting  of 
the  Association  of  l^lconomic  Entomologists,  which  are  of  great  interest  and  much  practical  value. 

The  funds  of  tlie  Society  are  shown  by  the  Treaaurer*s  statement  to  be  in  a  satisfactor}' 
condition.  The  Librarian  reports  valuable  additions  of  books  and  specimens,  the  number  of 
the  former  <m  the  shelves  l>eing  almost  1700.  The  membership  of  the  branches  at  Montreal, 
Quebec,  and  Toronto  has  steadily  increased,  and  that  of  the  whole  Society  grows  from  year  to 
year.  All  interested  in  its  welfare  have  much  reason  to  be  pleased  with  its  continued  succes.«<, 
and  the  valuable  scientific  and  practical  work  which  is  being  perfoimed  Vy  its  members. 

The  Annual  Report,  whose  contents  have  just  been  described,  records  the  practical  observa- 
tions and  work  of  the  Society  ;  for  the  scientiflc  and  systematic  department  reference  must  be 
made  to  the  monthly  magazine,  '*  The  Canadian  Entomologist,"  the  thirty-third  annual  volume 
of  which  is  now  being  publibhed.  The  volume  for  1000  consists  of  387  pages,  and  is  illustrated 
with  seven  full-page  plates  and  thirty-three  flgures  fnmi  original  drawings.  The  contributors 
number  sixty  four,  and  represent  Canada,  the  United  States,  Mexico,  Brazil,  Great  Britain, 
Oct  many,  Switzerland  and  South  Africa.  As  there  are  upwards  of  a  hundred  articles,  besides 
short  notices  and  book  reviews,  it  would  f)ccupy  too  much  space  t:>  mention  the  subject  of  each. 
They  may,  however,  be  grouped  as  follows  : 

Papers  on  Classitication  :  Noith  American  Yponomeutida^  and  Tineidie,  by  Dr.  )i.  G. 
Dyar  :  the  Wasps  of  the  Super-family  Vespoidea,  ai  d  changes  in  generic  names  of  Hymenoptera, 
by  W.  H.  Ashmead  ;  the  Oenus  Orchelimum,  by  Jerome  McNeill  ;  the  (renus  Oatocala,  by 
Prof.  O.  H.  French  ;  Notes  on  Tdiocerus  (Jassidji'\  by  C.  F.  Baker  ;  the  North  American  species 
•  >f  Choreutis  ami  its  allies,  by  Prof.  C.  11.  Feriiald  ;  New  Mexico  Bees  of  the  Genus  Ooelioxys, 
by  Prof.  T.  D.  A.  Cockerell  ;  Colorado  Bees,  by  E.  S.  G.  Titus  ;  some  species  of  Acronyotftin 
the  Bri  ii  i  Museum,  l)y  Prof.  J.  B.  Smith  ;  the  Types  of  Noctuid  Genera  and  a  leriea  of  pi^n 
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on  the  Classification  of  Butterflies,  by  Prof.  A.  R.  Grote  ;  some  Genera  of  Mites,  by  N.  Banks, 
and  the  Bibliography  of  Coccidaj,  by  G.  B.  King. 

New  genera,  species  and  varieties  have  been  described  in  the  Lepidoptera  by  the  late  Rev. 
G.  D.  Hulst,  Dr.  Wm.  Barnes,  Rev.  Dr.  Fyles,  G.  M.  Dodge,  Miss  Murtfeldt,  W.  BeutenmuUei ' 
Prof  J.  B.  Smith,  Prof.  C.  H.  Fernald  and  G.  A.  Ehrman  ;  in  the  Hymenoptera,  by  Prof.  T.* 
D.  A.  Cockerel!,  C.  Robertson,  W.  H.  Ashmead,  Dr.  L.  0.  Howard  and  A.  D.  MacGillivray  ; 
in  the  Diptera  by  D.  W.  Coquillett,  C.  W.  Johnson,  A.  L.  Melander,  J.  S.  Hine  and  Prof.  G. 
H.  French  ;  in  the  Orthoptera  by  Dr.  S.  H.  Scudder  ;  in  the  Hemiptera  (Homoptera)  by  J.  L. 
Handcock,  C.  F.  Baker,  E;  D.  Ball,  Prof.  H.  Osborn,  Adolph  Hempel,  Prof.  T.  D.  A.  Cockerell, 
Prof.  J.  D.  Tinsley,  E.  M.  Ehrhoi*n,  G.  B.  King  and  E.  E.  Bogue  ;  in  the  Hemiptera  (Heter- 
optera)  by  A.  N.  Caudell,  and  in  the  Arachnida  by  N.  Banks.  Twenty-seven  new  genera  are 
described  and  213  new  species  and  varieti*  s. 

Interesting  and  valuable  life-histoi  ies  of  various  insects  are  given  by  Dr.  J.  Fletcher,  A. 
<iibHon,  Dr.  H.  G.  Dyar,  H.  Bird,  J.  O.  Martin,  E.  D.  Sanderson  and  Dr.  L.  O.  Howard. 
Papers  on  collecting  and  other  obseivations  of  insects  are  given  by  W.  Knaus,  E.  F.  Heath,  J. 
A.  MtifFat.  Rev.  Dr.  Fyles,  H.  H.  Lyman,  J.  G.  Needham  and  A.  J.  Snyder. 

In  economic  Entomology  there  are  important  papers  by  C.  P.  Lounsbury  on  Insect  Bites 
Hi:d  their  effects  ;  T.  F*ergande  on  a  Plant-louse  injurious  to  Violets  ;  Prof.  F.  M.  Webster  on 
the  Pursbine  Saw-fly,  Harpalus  caliginosus  as  a  Strawberry  Pest  and  the  Diptera  found  in 
wheat  fields  ;  Prof.  VV.  G.  Johnson  on  the  Destructive  Pea  Aphis,  and  Prof  G.  H  French  on  a 
Fly  causing  Epilepsy. 

In  addition  to  the  forej^oing  publications,  a  General  Index  to  the  thirty  Annual  Reports  of 
the  Society  (1870  to  1899)  has  been  prepared  by  the  editor.  Rev.  Dr.  Bethune,  and  published  by 
the  Ontario  Department  of  Agriculture.  It  is  very  full  and  complete  and  will  prove  of  much 
value  to  all  who  have  occasion  to  refer  to  these  volumes. 


INJURIOUS  INSECTS  OF  THE  SEASON  OF  1901. 

By  Pkok.    \y.  LocHHEAD,  Ontario  Agricultural  Colle<je,  Gdelph. 

AFFE('TI^^i  Farm  Crops. 

in  the  south-west  portion  of  the  Province  the  wheat  crop  suflfored  severely  from  the  attacks 
^)f  the  Hessian  fly.  In  several  counties  the  yield  per  acre  was  very  much  reduced,  notwith- 
standing the  plowing  under  of  a  large  area  both  in  the  fall  and  spring. 

So  urgent  was  the  demand  for  more  information  regarding  the  life-history  and  habits  of 
the  pest,  that  a  bulletin  was  published  by  the  Department  of  Agriculture  in  August,  and  distri- 
buted freely  throughout  the  infested  areas.  This  bulletin  emphasized  the  great  need  for  co- 
operation among  the  farmers  themselves,  if  they  ever  hoped  to  cope  with  the  fly.  Late  sowing, 
^ood  preparation  of  the  land  to  be  sown  to  wheat,  and  trap-strips,  will  be  found  effective  if  all 
the  fields  are  treated  alike  ;  but  if  some  fields  are  sown  early  and  become  infested  with  the  fly  in 
the  fall,  there  is  no  way  of  preventing  the  flies  which  emerge  from  these  fields  in  May  from 
niigratin<{  to  uninfested  fields  and  damaging  them  before  harvest. 

Orchard  Insects. 

As  in  previous  years,  the  codling  worm  (Fig.  17).  was  the  most  destructive  orchard  insect, 
especially  in  the  sections  where  the  insect  is  double -brooded.  A  word  of  warning  may  be  given 
here,  lest  owners  of  orchards  become  lax  in  the  matter  of  spraying  with  Paris  green  immediately 
after  blossoming,  while  attempting  to  entrap  the  second  brood  by  bandages.  We  can  never 
afford  to  give  up  spraying  with  Bordeaux  and  Paris  green,  for  by  doing  so  the  codling  worm 
and  fungus  diseases  are  kept  in  check.  The  frequent  rains  about  the  blossoming  period  inter- 
fered with  the  spraying  operations,  and  when  the  applications  were  not  renewed,  the  effect  of 
the  Paris  green  was  very  slight  indeed. 


^ 
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In  connection  with  tha  bttadagei,  I  6nd  that  ucking  is  the  beat  material  for  bandigFS.     It 
ia  the  chenpent  as  well  as  the  mott  easUy  applied  and  removeJ.    SuceeM  with  bandages  requires 
careful  attention  to  Ihom  every  nro  weeks.     The;  ihoald  be  removed  from  the  trees  and  exam- 
ined tor  cocoons,  then  replaced.     It  in  next  to  impos- 
sible   to    examine    the   b,urlap«    thoroughly    without 
removing  them  from  the  tree. 

The   Uaseltine  trap  lanterns  were  kept  burning 
nearly  every  night  from  June  7th  to  September  7th. 
o  ascertain  (he  kinds  of  itisects  that  are  attracted   to 
__  such   lights.     The   results   are  somewhat  HtartlinK   "n 

^  account  of  the  capture  <>f  a  large  percentH(;e  uf  dtioid- 

ediy  bene6cial  insects.     For  example,  30  per  cent,   uf 
all   the    forms   taken  were    Ichneumon  flies  :    nearly 
E)&  2  per  cent,  were  Lady  bertles  and  Ground  beetles  ;  2J 

UN  per  cent,     were    Dung    beetles  ;     3    per    cent,     wore 

Moeiiuitoes   and   Crane-flies  ;    1    per    cent.    Fireflies. 
Sixty  per  cent,  of  the  whole  number  taken  were  com- 
posed of  injurious  forma,  such  if  May  beetles,   Sijuash 
Fig.  17.    Codling  moth.     Onarlor  of  an   bug»>  Cabbage   worms.  Cucumber  beetles  and  moths' 
:^m  wA^^h  ui:7g)T^s.^^w';  Th^  '"'"'S^'  ^i-K  »  connection  with  the  .«p  lantern 
larva  (e),    Its  hsad  asd  first  ssgmeat  (A) ;   experiment*    was   the    complete   absence   of    Codling 
moths.     It  is  evident  that  as  a  inei<ns  of  capturini; 
Coilinc  moths,  these  trsp-lantems  are  a  decided  failure. 

The  Potato  Stalk-Bobbk. — {TrichobarU  3-notat'i.) 
Under  date  of  Sept.  14th,  Mr.  J.  A.  Auld,  M.P.P.  for  South  Essex,  wrote  me  regarding  a 
serious  insect  attack  of  the  potato  vines  on  Pelee  Island,  and  sent  samples  of  the  dying  atalka. 
These  branches  were  widely  tunnelled  from  the  base  to  near  the  tip.  The  potato  crop  wilt  be  a 
partial  failure  this  year  and  the  loss  will  be  serious.  In  1900,  Pelee  Island  shipped  30,000 
bushels  of  potatoes,  but  in  1901,  there  will  be  few  bushels  to  spare. 

Th?  cause  of  the  trouble  is  a  small  snout-weevil  (Fig.  18,  c)  which  deposits  its  egg  in  the 
stalk  some  time  in  late  May  or  early  June.  A  small  white  grub  (Fig.  18,  a)  hatches  from  the 
e^,  and  begins  at  once  to  tunnel  the  centie  out  of  the  stalk.  It  m  then  nearly  half  an  inch  in 
length,  with  whitish  body  and  brown  head,  and  legleea.  It  constructs  within  tlie  tunnel  a  rude 
cocrKin  out  of  fibres  or  clay  within  which  it  changes  to  a  pupa,  (Fig.  18.  b.)  The  pupal  stage 
probably  does  not  last  longer  than  two  weeks,  for  in  the  same  stalk  I  found  grubs,  pupie  and 
adults.     The  adult  bevtie  remains  in  the  vines  all  winter  according  to  Dr.  J.  B.  Smith. 

The  only  outward  appearance  of  the  presence  of  a  pest  is  the  premature  blackening  of  the 
stalks,  and  consequent  wilting ;  but  when  the 
stalks  were  handled,  and  pressure  applied,  they 
collapsed      more    readily    than    would    normal 

Although  this  Borer  is  wdl-known  in  many 
parts  of  the  Western  States,  in  Iowa,  and  >'e- 
brBbka,  tor  example,  this  is  the  first  record  of  ita 
presence  in   Ontario  as    a    destructive    potato 

p.n    la      p  t  t    a.  11.  K  V     .  insect.      Fortunately  remedial  treatment  is  both 

rio    IS,  — fotito  sotlk-hnrar  :  n,  grub;  b,   pupa;  ^ 

c,  bwttlr-.  simple   and   practical,  from   the   fact   that   the 

adult  remains  in  the  vines  over  winter.  If  the 
v  lies  ari!  gathered  and  burned  as  soon  ai  possible  after  the  potato  harvest,  the  majority  of  ike 
diiJts  will  he  destroyid. 


« 
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AHFiRAOUS  Bbbtus, 


Attention  «u  called  in  my  NotM  of  the  last  tvo  leosonB  to  the  progreu  of  the  tiro  apeciOB 
uf  Asporftgus  beetlei  wvstvard  from  the  Niaguft  river.  In  1899  the;  had  reaohed  St.  Catharines ; 
in  1900  nearly  to  Hamilton.  This  year  they  irere  preient  in  the  Aiparagua  beda  at  the  O.  A.  C. 
farm  in  considerable  aumbera.  1  have  not  beard  of  their  appearance  in  places  west  of  Guelph, 
hut  undoubtedly  they  are  Wtiltca'd,  Sii!  and  are  bound  to  Join  hands  with  their  brothen  in 
Michigan. 

At  the  College  the  Twelve -spotted  apeciea  {CrxoeerU  l^-punctatia.  fig.  19)  was  by  far  the 


n 


Fi|{.  19.     Cciooeda 


fig.  ax  Criooeri* 
aipar^:  bwlJe, 
.grub,   and  effgi 


more  abundant,  and  it  is  apparently  leading  the  other  ipeciei  (G.  atparagi,  6g.  20)  in  its  march 
through  Ontario. 

About  St.  Catharines  the  beettea  did  much  damage.  They  appeared  in  such  namben>  on 
the  tender  shoots  and  disfigured  them  so  much  that  the  shoots  were  unmarketable.  They 
seemed  to  gnaw  the  epidermis  aa  the  shuot  was  peeping  above  the  ground,  before  it  was  ready 
to  cut  for  market. 

It  ia  probable  that  when  greater  attention  is  given  to  the  destruction  of  the  beetles  after 
the  spring  cutting  is  over,  fewer  beetlea  will  hibernate  and  give  trouble  in  eaily  spring. 


Fig.  32.    Epieaots 


Buster  IIbbtlcb. 
These  insects  were  numerous  the  past  season,  and  in  some  SMtions  "  alarm  was  beginning 
I  ba  felt."     Three  species  were  octmmon,  vii ,  Spieavta  PennsylnMttea,  BpiearOa 
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and  E.  vittat^i.  Of  these  Epiaiuta  vittnia  was  perhaps  most  commonly  seen.  All  are  rather 
soft-bodied  insects,  and  may  be  distinguished  by  their  color.  E.  Penrnylvaniea  (fig.  21  6)  i.s 
uniformly  black  ;  E.  cinerea  (fig.  21  a)  is  blackish  with  grey  streaks  along  the  margins  of  wing 
•overs  and  middle  of  thorax  ;  and  E.  vittata  (fig.  22)  yellowish  with  btack  stripes.  The  striped 
species  was  present  in  large  numbers  on  beet  crops ;  the  ash-colored  8i>ecie8  on  vetch,  horse 
beans,  lucerne,  and  the  black  blister  beetle  on  Oolden  Rod. 

When  the  life-history  of  blister  beetles  is  studied  it  is  found  that  their  larv»^  prey  up  >n 
grasshoppers,  and  hence  are  beneiijial.  A  question,  therefore,  arises :  *'  Should  we  destroy 
the  beetles  and  try  to  lessen  their  numbers?"  It  must  be  understood  that  the  more  adults  we 
kill  the  fewer  larvte  will  develop  to  destroy  the  egg-pods  of  grasshoppers,  and  the  greater  the 
number  of  grasshoppers  appearing  the  following  season.  When  these  factors  are  borne  in 
mind  there  is  good  reason  for  allowing  the  adult  beetles  to  feed  unmolested.  They  never 
remain  long  enough  to  do  much  serious  injury.  They  usually  appear  in  large  numbers  for  » 
week  or  ten  days,  but  they  disappear  as  suddenly.  It  is  a  matter  of  observation  that  blister 
beetles  are  more  numerous  than  usual  the  season  following  one  when  grasshoppers  were  very 
abundant. 

Before  the  advent  of  the  Colorado  Potato  Beetle  these  blister  beetles  were  the  '*  potato 
beetles."  In  many  districts  in  the  northern  part  of  the  province  they  are  still  the  **  potat<» 
beetles." 

Plant  Lice. 

Plant  lice,  or  Aphids,  (Fig.  23),  were  more  abundant  than  usual  this  past  season.     The 
early  spring  with  its  moist,  cloudy  weather  was  strongly  in  favor  of  their  rapid  development  ; 
and  among  the  more  common  forms  that  did  considerable  mischief  were  the  Cherry  Aphis 
{Myzus  cerasi)^  Apple  Aphis  {Apku  mali)^  Plum  Aphis  (AphU  prunicola).  Currant  Aphis  (Myzns 
ribii),  the  Rose  Aphis,  and  the  Grain  Aphis.     As  Aphids  are  sucking  insects,  that  take  their 
nourishmenti  in  the  form  of  plant  juices  through  a  slender  tube,  arsenical  poisons  on  the  plants 
have  no  effect.     Frequently  the  presence  of  a  few  plant  lice  in  the  early  part  of  the  season  is 
altogether  neglected,  when  a  little  trouble  at  that  time  would  practically  exterminate  them. 
Kany  persons  are  unwilling  to  believe  that  from  a  few  Aphids  tens  of  thousands  of  them  will 
develop  before  July.     Huxley  once  computed  that  *  *  the  uninterrupted  breeding  of  ten  genera- 
tions of  plantlico  from  a  single  mother  would  produce  a  mass  of  organic  matter  equivalent  to 
that  of  500  million  of  human  beings."    As  Dr.  Howard  remarks,  this  great  productiveness  is  due 
more  to  the  early  age  at  which  the  Aphids  begin  to  reproduce,  rather  than  to  any  extreme 
prolificacy. 

The  majority  of  the  generations  or  broods  produced  during  the  summer  are  wingless,  but 
at  intervals  winged  broods  occur.  This  is  very  probably  a  provision  for  the  distribution  of 
the  species.  The  last  brood  of  the  season  is  a  winged  one,  composed  of  both  males  and 
females.  Soon  after  mating  the  males  die,  while  the  females  perish  after  the  deposition 
of  the  eggs. 

Plant-lice  have  possibly  more  enemies,  which  feed  upon  them,  than  most  other  injurious 
insects.  These  enemies  are  Lady -birds,  Braconids,  Aphis  lions,  maggots  of  Syrphus-dies,  and 
certain  other  dipterous  maggots.  All  of  these  kill  immense  numbers  of  Aphids,  and  in  some 
instances  exterminate  them,  but  in  most  cases  extreme  rapidity  of  development  more  than 
counterbalances  great  mortality. 

The  Currant  Aphis  {Myz^Ls  ribis). 

Although   never  a  serious  pest,  this  Aphis  disfigures  and  renders  unsightly  the  leaves 
^f  currwts.      Attention    is    here    called    to     it     on    account    of     the   many    inquiriee- 
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regarding  the  purplish  swelluigh  nr  blister-like  elevatiuua  on  afflicted  leavec.  which 
nuke  their  appearuice  iu  May.  In  thu  con- 
cavities on  thu  undur  aurface  will  be  found  cluatored 
large  aumbera  of  Aphicb,  both  winged  and 
unwingod,  all  busy  Hueking  the  jiiii;en  from  the 
leaf. 

It  is  seldom  that  these  Aphids  art'   iroublosoiiie 

^  after  midBunimer. 

'  Prompt  picking  of  affected  leaves,  or  applications 

^■^    ^1    T  j^  i.f  Keroune  Emulsion,  whale  oil  soap  aolution,  or 

Gillett's  Lye.  are  the  beet  methods  of  dealing  vrith 
Currant  Aphis. 

Cmbhkv  Avm^(M,r..„r,r.,«). 

During  June  the  I'lierry  trees  in  many  lectirins  liecanie  badly  infested  wiih  plant-lice 
{itjpvt  urtiti).  The  leaves  of  the  large  terminal  twigs  were  ehiefiy  affected.  They  became 
much  distorted,  and  discolored  by  a  fungus  feeding  on  the  honey-dew.  and  with  excrement ;  and 
then  became  inrolled  with  the  Aphids  feeding  within.  The  efieets  on  the  leaves  are  detrimantnl 
to  the  growth  of  the  tree,  inasmuch  as  much  nouriahment  intended  for  the  development  of  llii.- 
tree  is  taken  by  the  plant-lice  within  their  n«n  bodies. 

These  Aphids  are  shining  black  Insects,     Ttiey  freijuenlly  multiply  so  very  rapidly  that  the 
smaller  leaf  stalks  and  twigs  Ixtcoine  uompletely  covered   with  them,     1'he  leaves  sod  branches 
near  by  become  very  sticky  from  the  abundance  of  honey-dew  excreted. 
>  Enemies  of  the  Cherry  Aphis  are  usual- 

ly present,  and  kill  an  attonishing  num- 
ber, sometimes  almost  ridding  the  trees, 
1'he  life-history  of  the  Cherry  Aphis  is 
similar  to  that  of  other  Aphids  which 
appear  un  many  cultivated  plants.  They 
wint«r  over  In  the  ^^-stage  ;  in  early 
spring  the  eggs  hatch  ;  and  a  brood  of 
femaleti   appear,    which    produces    living    d'       n.      n  _ 

/  A       .  ..1.    /,.,  ^«-    ^     Snowy  Trae- 

young   at  n  rapid  qit",  on  the  Cherry  uji     Crlckst,  male, 
till  luly,  when  they  disappear.     Although 

not  definitely  proved,  it  is  probable  that  the  lice  mlgntte^t<i  the 
roots  of  the  Cherry,  and  to  other  plants.  In  autumn,  a  brood  of 
winged  males  and  females  make  their  appearance.  After  mating. 
the  females  deposit   eggs  f..r  the  winter  about   the  buds  of  the 

Treatment,  to  be  etfectlve,  must  begin  early,  before  the  Aphids 

roll  the  leaves  around  themselves  :  otherwise  they  are  difficult  to 

kill.     Kerosene  emulsion,    tobacco  solution   and    whale-nil   soap 

solution  are  all  good. 

'  (10  Ibe.  of  tobacco  waste  are  thoroughly  soaked  in  water  ;  and  the 

Fig.  ».    Sdow,  T-e-Cricket,     «''"'''"'  «  ■"«*«  "P  *"  *»  «'  ^ 
a  twig  showing  niDotiiraa.  b   gallona.     Dr.   Fletcher   recom- 

l?SJ&?^^35^  "'"''•  ""• '''''"°"  »■ '  ">■  °' 

tobacco  lolution).  male. 
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Some  Bush-Fruit  Insscts. 

By  bush-fruits  I  mean  red  raspberries,  black  raspberries,  currants,  and  gooseberries. 

Perhaps  more  inquiries  were  made  regarding  injuries  done  to  bush- fruits  than  to  any  other 
horticultural  crop.  Fortunately  under  careful  management  and  treatment  most  of  the  insects 
can  be  kept  under  control. 

The  Snotry-Tree  Cricket  (CEcanthus  niveus).  Figs.  24  and  26.  Although  the  work  of  this 
insect  is  readily  recognized,  yet  too  many  of  our  gardeners  are  unacquainted  with  it.  The 
female  in  autumn  deposits  her  elongated  cylindrical  eggs  in  punctures  in  rows  (Fig.  26),  which 
are  nearly  vertical  on  the  erect  canes.  The  result  is  a  long,  ragged  wound,  which  interferes 
materially  with  the  growth  of  the  cane.  The  remedy  is  to  cut  out  and  burn  the  wounded  por- 
tions before  the  eggs  hatch  in  the  spring. 

The  Raspberry  Cane  Maggot, — In  June  frequent  complaints  were  made  regarding  a  wilting 
of  the  tips  of  raspberry  canes.  The  pith  of  the  canes  was  burrowed  from  the  tip  downwards 
for  a  short  distance,  then  the  inner  bark  was  girdled,  producing  a  wilting  of  the  tip.  The  por- 
tion  of  the  stem  burrowed  is  of  smaller  diameter  than  normal,  and  is  of  a  dark  blue  color.  The 
affected  canes  usually  die,  for  the  maggot  continues  t » tunnel  its  way  downward  to  the  base. 

The  cause  of  the  mischief  is  a  two- winged  fly  belonging  to  the  genus  Phorbia.  From  obser- 
vations made  in  1891  by  Dr.  Fletcher,  and  in  1896  by  Prof.  Slingerland,  it  would  appear  that 
the  girdling  commences  early  in  May,  and  the  maggot  reaches  the  base  in  June.  In  the  case  of 
the  specimens  sent  from  Hespeler  on  June  11th,  the  maggot  had  not  then  reached  more  than 
half  way  to  the  base. 

The  eggs  are  deposited  in  early  spring  at  the  base  of  the  tip  leaves.  The  insect  winters 
over  in  the  pupa  stage  at  the  base  of  the  plant. 

The  remedy  in  this  case  also  is  to  remove  the  wilting  tips  as  soon  as  noticed,  an^  bum  them. 

The  PaU  Brown  Bytunis. — During  June  the  flowers  and  flo^erbuds  of  raspberries  suffered 
severely  from  the  gnawing  attacks  of  small,  hairy,  yellowish-brown  beetles.  The  injured  buds 
scarcely  ever  develop  fruit  for  the  reason  that  the  stamens  and  pistils  are  destroyed. 

Later  in  the  season  when  the  eggs  have  hatched,  the  grubs  damage  the  nearly  full-grown 
berries.      When  full-grown,  the  ^rub  becomes  a  pupa  in  the  earth,  where  it  remains  all  winter. 

The  remedy  for  the  Byturus  is  to  spray  with  paris  green  and  lime  solution. 

The  Raspberry  Caiie  Borer.— On  July  1st,  Mr.  W.  N.  Hutt,  B.  S.  A.,  of  Southend,  sent  me 
specimens  of  red-raspberry  canes  which  were  punctured  by  this  cane-borer.  The  tips  of  the 
young  shoots  were  wilted,  and  drooping.  The  rows  of  punctures  around  the  cane,  and  the  hole 
between  the  rows  in  which  the  egg  is  laid  were  quite  evident,  as  well  as  characteristic.  The 
grub  on  hatching  from  the  egg  bores  downward  in  the  pith,  and  reaches  the  root  by  autumn. 
There  it  transforms  iiito  a  pupa  and  rests  all  winter. 

Thb  Uose-Chafbk. 
{Macrodactylus  subupinosus). 

Usually  this  beetle  confines  its  attacks  to  roses  and  erape,  and  often  does  much  injury  to 
the  blossoms.  Last  June,  however,  it  began  eating  the  half  grown  peaches  in  two  large  orchards 
near  Niaganra-on-t  he-Lake,  and  considerable  alarm  was  created  lest  it  should  spread  to  neighbour- 
ing orchards.  The  alarm  was  occasioned  by  the  presence  of  immense  numbers  of  the  Chafers, 
and  by  the  knowledge  that  arsenical  poisons  were  of  little  use  in  such  an  emergency.  As  many 
i\s  eiffht  or  ten  chafers  were  found  feeding  on  a  single  peach,  and  but  few  peache»  were  left 
untouched. 

It  is  probable  that  the  most  available  remedy  at  the  time  is  to  jar  the  Chafen  from  the  treat 
in  early  morning  into  receptacles,  or  on  sheets  where  they  may  be  killed.  The  opeifttion  should 
be  repeated  on  several  successive  mornings  until  the  danger  is  over. 
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The  sudden  a|ipeBranc«  ot  the  Chafen  in  immense  numben  is  accounted  for  by  the  babitA 
of  the  larrio,  which  feed  on  the  roots  of  grasses  in  sandy  locations.  In  the  same  locations 
the  pupEe  are  formed,  but  when  the  adults  eme^^,  usual);  all  about  the  same  time,  they  betake 
themselves  to  the  most  convenient  orchard  or  vine-yard.  A  line  of  investiga  ion  lies  open  in 
this  oonnection.  If  the  feeding  tnvunds  of  the  larvfe  were  discovered  and  ploughed  in  spring, 
while  the  insects  are  in  the  pupal  condition,  many  of  them  vrould  be  destroyed. 

The  life  history  ia  as  follows  :  The  fem>le  Chafer  depoeita  her  eggs  in  the  ground  in  late 
June  or  early  July.  These  batch  in  a  few  weeks,  and  the  grubs  feed  on  the  roots  of  grasses  till 
October,  when  full-grown  they  descend  still  further  beyond  the  reach  of  frost.  In  May,  they 
become  pnpng,  and  in  June  the  sdults  emerge. 


Vw.  27. 
Osk-pmi 

I 


The  OAK-rRDNEii  {Ulapkidion   riUotam). 

The  work  of  this  beetle  <Fig.  27)  is  ao  iii( 
esling  that  it  deserves  some  mention  here.  '  Under 
date  of  July  30th,  the  Hon.  Justice  Osier,  of 
Osgoode  Hall,  wrote  me  an  accurate  and  interest- 
ing account  of  the  work  of  this  Borer  in  breaking  TheOsk-prodir 
off  branches  of  Oak,  as  observed  on  some  islands 
in  the  Georgian  Bay,  near  Parry  Sound.  Xt  a  later 
date  the  same  gentleman  favi^red  me  with  specimens 
of  the  work  of  the  insect  from  which  I  -was  able 
to  get  tbe  larvie  (Fig.  28).  Mr.  Osier  writes  :  Un 
a  tree  affected  by  it  will  bo  seen  the  ends  of  branches 
hanging  down,' and  leaves  brown  and  dead.  Ex- 
amination showB  that  thcj  have  been  deeply  sawn  ""P""'  ■""  "«.p™n«  p.p.. 
through,  remaining  attached  by  a  bit  of  the  bark.  Opening  the  end  of  the  drooping  branch  in 
July  or  August,  a  very  lively  Borer  is  found  in  the  shape  of  a  fat,  whitish  grub,  who  has  closed 
up  the  pasBBge  at  his  rear  by  his  saw-dust.  He  does  not  appear  to  work  backward,  towards  the 
trunk  of  the  tree.  Near  where  his  life  work  appears  to  have  begun,  which  is  at  the  junction  of 
some  leaf  or  smaller  branch,  are  often  seen  one  or  two  jmall,  bard,  semi-cybndrical  cases,  about 
the  sine  and  shape  of  the  common  '  Lady-bird.'  empty,  but  probably  the  harbor  in  which  the  ugg 
was  laid  which  produced  him." 

The  habits  of  this  beetle  are  described  in  greater  detail  by  Dr.  Saunders  in  "Insects 
Injurious  to  Fruit,"  pp.  31,  32  ;  and  by  Dr.  Packard  in  the  "Fifth  Report  of  the  Entomological 
Commission,"  pp.  b3-b9.  it  is  not  only  injurious  to  the  oak  but  also  to  the  beech,  chestnut, 
birch,  hickory,  peach  and  apple.     Dr.  Saunders  calls  it  "  The  Apple  Tree  Pruner." 

Attention  may  be  directed  here  to  the  wonderful  instinct  nhich  the  insect  undoubtedly 
possesses.  The  female  deposits  an  egg  in  an  angle  of  a  leaf  stalk,  near  the  tip  of  the  twig.  The 
grub,  on  hatching,  feeds  on  the  soft,  pulpy  pith,  until  it  reaches  the  branch,  when  it  gnaws  the 
harder,  woody  tissues,  and  begins  tunneling  the  branch  to  its  base.  Then  the  sawing  process 
r>CGUiB.  "  This,"  Dr.  Fitch  says,  "  is  a  most  nice  and  critical  operation,  requiring  much  tkill 
and  calculation,  for  the  limb  must  not  break  and  fall  while  he  is  in  the  act  of  gnawing  it  apart, 
or  he  will  be  crushed  by  being  at  the  point  where  it  bends  and  tears  asunder,  or  will  fall  from 
the  cavity  where  it  breaks  open  and  separates.  To  avoid  such  casualties,  therefore,  he  must, 
after  severing  it,  hare  time  to  withdraw  himself  back  into  bis  hole  in  the  limb,  and  plug  tbe 
opening  behind  him  before  the  limb  breaks  and  falls."  With  the  eye  of  a  trained  woodman,  he 
"  cuts  the  limb  asunder  so  far  ihit  he  supposes  it  will  break  with  the  next  wind  which  arises  and 
withdraws  himself  into  bis  burrow,  and  that  he  may  not  be  stunned  and  drop  therefrom,  should 
the  limb  strike  the  earth  with  violence  when  it  falls,  he  closes  th«  opening  behind  him  by  inserting 
4  BN. 
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therein  a  wad  formed  of  elastic  fibres  of  wood.*'  TBually  his  sawing  is  so  accurate  that  he 
has  not  long  to  wait  before  he  falls  with  the  limb.  After  the  branch  has  fallen  the  grub  con- 
tinues to  eat  and  grow.  It  changes  to  a  pupa  (Fig.  29)  sometimes  in  the  fall,  but  usually  in  the 
spiing.     The  adults  appear  in  June,  the  female  to  lay  her  eggs  as  already  described. 

March  Flieh  (Bibio). 

Under  date  of  May  29th,  a  correspondent  at  Weston  sent  me  three  specimt  Ua  of  Bibio. 
He  says  : — **  Yesterday  our  beds  were  infected  by  an  immense  quantity  of  flies, — eating  Pansy 
buds,  and  also  the  flowers."  At  other  dates  also,  rep<>rt8  have  been  receivid  regarding  the  sup- 
posed damage  to  plants  by  these  flies  ;  but  although  I  have  invariably  at  the  time  asked  for 
Specimens  actually  seen  injured  by  the  flies,  1  have  never  received  any.  It  is  hardly  likely  that 
these  flies  injure  the  buds  and  blossoms,  although  the  maggots  are  known  to  attack  the  roots  of 
grasses.     The  usual  food  of  the  larvae,  however,  is  decaying  vegetable  matter. 


In  the  discussion  which  followed  upon  the  reading  of  this  paper  Prof.  Webster  referred  to 
the  Hazeltine  Moth-trap,  which  he  denounced  as  a  perfectly  useless  aflair  and  recomended  that 
the  Canadian  government  should  impose  a  duty  of  $5.00  on  everyone  imported  into  this  country 
in  order  to  prevent  its  introduction,  40,000  had  been  sold  in  the  Unit^  States  this  year  and  the 
owners  expected  to  sell  50,000  next  year.  He  had  yet  to  learn  that  it  had  caught  any  codling 
moths,  or  at  any  rate  more  than  a  v  'ry  few,  though  it  professed  to  exterminate  them  in  the 
orchard  where  it  was  placed. 

The  Potato  Stalk- borer  ho  had  found  destructive  to  tomatoes  and  egg-plant  as  well  as  po- 
tatoes, near  Lake  Erie.  The  12-spotted  asparagus  beetle  had  not  yet  been  found  in  Ohio,  but  was 
evidently  spreading  rapidly.  For  the  Rose  Ohafer  he  could  not  advise  poison,  as  no  poison  had 
been  found  to  kill  it,  it  wouM  eat  those  in  ordinary  use  and  apparently  thiive  on  them.  It  can 
however,  be  destroyed  on  fruit-trees  by  using  a  can  with  some  coal-oil  in  it  attached  to  the  end 
of  a  pole  and  knocking  off  the  beetles  into  it  with  a  light  rod ;  this  can  best  be  done  early  in  the 
morning  when  they  are  not  so  active  as  in  the  heat  of  the  day.  It  breeds  in  sandy  Foil  which  is 
not  very  dry,  and  forms  its  pupa  there  ;  the  least  disturbance  of  the  soil  by  cultivation  will  kill 
it  out. 

Mr.  Moffat  presented  an  acccount  of  the  death  of  a  woman  at  St.  Thomas  which  was  sup- 
posed to  have  been  caused  by  the  bite  of  an  insect.  He  had  obtained  the  specimen  from  the 
doctor  in  attendance  and  exhibited  it  to  the  meeting.  It  proved  to  be  the  well-known  grot  nd 
beetle,  Gultriia  Jann«,  Fabr.,  which  is  usually  found  under  stones  in  moist  places  and  ia  classed 
among  beneficial  insects.  As  this  beetTe  was  found  in  the  patient's  bed  four  days  after  she  was 
taken  Dl,  it  seems  incredible  that  it  should  have  had  any  connection  with  the  blood-poisoning, 
which  began  in  the  patient's  face  so  many  days  before,  and  terminated  fatally. 


NOTES  OM  THE  SEASON  OF  1901. 

By  J.  Alstok  Moffat,  London. 

After  an  unusually  severe  January,  February  snd  March  a  favorable  opening  of  spring  was 
anticipated,  but  in  that  we  were  disappointed  in  this  locality.  April  was  cold  until  near  the 
close,  when  we  had  a  few  warm  days,  which  had  a  marked  effect  on  insect  life,  and  brought 
forth  Hymeaoptera  and  Diptera  in  profusion,  whilst  the  hibernated  butterflies  enjoyed  the 
bright  sunshine  immensely,  and  the  small  blues  came  out  in  numbers.  May  was  decidedly  dis- 
appointing.    Fur  although  it  brought  forward  vegetation  rapidly,  it  was  quite  too  oool  to  pro- 
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mote  the  deTelopment  of  the  larger  forma  of  Lepidoptora,  so  th*t  the  liUc  blooma  paased  without 
the  *ppeanjice  of  aphingea  and  other  mo'ha  that  usuallr  a'tend  their  Attractive  feaat.  Jniiu 
1901  woa  reported  to  be  the  oddest  June  eiperienwd  in  »  great  many  years.  But  on  the  24th 
it  took  a  turn,  and  a  hot  term  followed,  which  lasted  for  five  weeks  without  a  treak,  with  such 
extreme  heat  as  will  have  impressed  itself  on  the  memory  of  those  who  tiasaed  through  it  for 
the  rest  of  their  lives.  Such  peculiar  weather  conditions  had  the  efieot  of  disamnging  the  usual 
appearing  of  common  forma  of  insects.  Some  came  out  sooner  than  usual,  others  were  late  in 
■howing  themselves,  and  otV  ere  failed  to  put  in  an  appearance  at  all,  whilst  a  few  kinds  were 
extremely  abundant. 

Never  before  have  I  seen  Aphides  so  pievalent,  the;  were  out  in  all  their  kinds  and  colors, 
on  rooC  and  branch,  and  in  such  maaaes.  Bui  to  make  amends  the  lady  bird  larree  were  notice- 
ably numecoua,  and  no  doubt  this  was  the  cause  of  their  sreatljr  reduced  numbers  at  the  end  of 
the  araaoQ.  The  potato  beetle  was  late  in  appearing,  but  w&a  in  more  than  usual  abundance 
later   on.     The   imported   cabbage   butterfly   remained  scarce   until   the  late  aummer  broods 


Fig.  SO  —The  Yellow  Swallow-toiled  Bnttri'fly  (Pafitj>#  tamiif  ) 

apoeared.  PapUio  lurnu)  (Fig.  30),  the  yellow  awallow-tailed  butterfly,  appeared  early  and 
stayed  late.  It  waa  aeen  about  the  middle  of  May,  and  woa  not  wholly  absent  in  the  middle  of 
August  A  long  continued  period  on  the  wing,  which  I  bate  oft4>n  sern  but  cai.not  account  for, 
and  which  seems  to  require  some  explanation.  Neither  the  Thistle  butterfly,  the  Hunter  or 
the  Bed  Admiral  were  much  in  evidence  during  ihe  aeason  here.  The  Argytmidi  in  their 
various  species  were  moderately  plentiful.  About  the  middle  of  Auauat  I  received  an  intima- 
tion from  Mr.  J.  D.  Evans,  of  Trenton,  that  he  had  taken  a  apeoiinen  of  Fapilio  Creiphimteii 
there  in  fair  condition,  the  furthest  east  it  has  yet  been  re|>orted  in  Canada.  About  the  psme 
time  Dr.  Betbune  obierved  one  in  London  ;  and  on  the  23th  I  picked  a  damaged  specimen  off 
a  flower  with  my  finiters,  the  first  of  the  kind  I  have  seen  abroad  in  several  years.  It  was  also 
reported  to  me  ns  having  been  taken  in  other  places  in  this  neighborhood.  So  that  southein 
butterfly  has  not  yet  succeeded  in  establishing  itself  as  a  permanent  resident  in  this  locality  ;  it 
is  even  now  but  a  periodical  visitor. 

Anmia  Archipjnu  (Fix.  .SI)  was  late  in  arriving,  and  remained  scarce  through  the  season. 
The  first  one  I  saw  waa  on  the  12th  of  June,  in  a  very  worn  and  faded  condition.  Then  I  esw 
another  on  the  IPth,  so  bright  and  freeh  that  it  might  have  passed  for  a  newly  emei^ed  speci- 
men.    I  received  from  Mr.  Henry  Bird,  Bre,  N.Y.,  a  letter  dated  l&th  May,  1901,  in  which  he 
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remaiked  that  he  had  seen  nn  Arehippiit  buttetflf  before  that.  Ai  scarcely  an;  of  the  ob«erv- 
ktionB  publislied  upon  the  mOTsmento  of  ATchippu$  have  come  from  New  York  State,  I  tske  the 
liberty  of  giving  publicity  to  the  remarki  on  the  subject  vbich  he  so  kindly  favored  ma  with, 
never  suspecting  that  they  would  go  iato  print.  But  as  they  are  so  intereating  in  tfaeiiiBelves 
beoidea  asaisting  in  illuDunating  a  page  of  Arehippru  history,  I  take  pleasure  in  produoing  them 
fbT  the  benefit  and  enjoyment  of  othera. 

"  My  obaervations,  Entomotogically,  are  very  meagro  so  far.  One  Archippui  butterfly  wan 
noted^  This  one  was  sailing  along  rapidly,  a  oouple  of  feet  from  the  ground,  with  an  eye  opei> 
for  the  fint  appearance  of  the  milk  weed  no  doubt,  and  was  skimming  northward  eight  or  nine 


Pig.  81.— The  Arcblppus  Bnttetfly. 

miles  an  hour.  It  was  a  worn  specimen,  and  though  its  progresa  through  the  air  waa  much 
faster,  its  angling  Hight  searching  for  milkwectd  would  bring  initial  progress  at  abnut  this  figure. 
A«  I  waa  following  in  my  buggy  and  ha<)  the  Kxample  in  light  some  ten  minutfs  I  could  judge 
pretty  well  of  ita  progress. 

"  But  in  croBitng  water  much  better  time  ia  made,  of  course,  and  1  have  made  some  obaerva- 
tions  here.  I  have  explained  how  my  home  is  Hituat«d  on  the  shote  of  Long  Island  Soond,  a 
long,  narrow  body  of  salt  water,  eight  miles  wide  at  this  part,  and  ISO  miles  long.  Long  laland, 
a  great  sandbank  of  glacial  days,  lies  the  other  side  of  this  Sound,  and  divides  it  from  the 
Atlantic  ocean.  Although  the  warm  Gulf  Streim  swerves  off  from  our  ooaet  much  further 
Muth,  still  there  is  some  effect  on  the  Long  Island  fauna,  and  it  affords  many  featurea  belong- 
ing to  a  more  southern  latitude.  So  naturally  we  may  look  for  southern  roigrsnta  from  that 
ijuarter,  and  this  is  amply  borne  out  in  actual  observations.  In  my  younger  days,  when  the 
"struggle  for  existence,"  etc.,  was  not  so  pressing,  t  used  to  find  time  for  a  day's  fishing  now 
and  then,  and  in  s  row-boat  would  anchor  a  half  mile  out  from  the  shore  on  some  submerged 
reef,  in  about  thirty  feet  of  water,  and  catch  the  rock-baas  in  which  the  Sound  abounds. 
Paaaing  a  day  in  this  manner,  one  has  time  between  bites— both  of  the  bass  and  of  lunchoMi— 
to  notice  what  is  going  on  overhead.  And  one  is  sure  to  be  stiuok  with  the  number  of  bntt«r- 
Hies  constantly  coming  from  the  Island  to  the  main  shore.  We  might  expect  the  supply  to  be 
largest  on  the  main  land,  and  that  emigration  would  be  going  the  other  way,  yet  it  is  invariably 
as  first  stated.  By  far  the  largest  number  seen  will  be  Arehi/tput,  next  PapUiot  and  Cttia* 
PbUodiee.  ^rcAippvg  fly  at  the  highest  elevation,  but  begin  to  drop  on  nearing  shore,  so  on 
pasaing  the  fishing  grounds  are  sometimes  within  reach.  I  have  watched  them  so  ntany  tilDM, 
and  their  numbers  and  flight  are  surprisingly  regular.  The  species  seems  on  the  wing  oontintially 
dating  the  last  half  of  the  season,  and  their  flight  over  the  Sound  waters  eeems  n 
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•chI  But  in  this  case — they  are  going  north,  mind — thej  fly  singly.  To  a^watching  fisherman, 
ais  aa  example  gets  abreast  of  his  boat,  he  may  look  out  across  the  water  and  see  another  coming 
in  about  the  same  track,  and  if  he  strains  his  eyes  a  bit,  still  another,  just  a  speck,  can  generally 
be  made  out,  well  up  in  the  blue.  And  so  it  goes  on  through  the  warmer  hours  of  the  day. 
A  rchippus  or  I'umus  do  not  mind  the  flight  at  all,  but  poor  little  PhUodice  or  P.  rapoe  are  glad 
indeed  to  settle  on  the  first  bit  of  herbage  or  flower  they  can  reach.  So  the  number  which 
cross  this  body  of  water  is  large,  and  one  rarely  sees  an  example  in  the  water. 

'*  The  most  striking  emigration  in  point  of  numbers  that  I  recall  as  coming  from  Long  Island 
was  that  little  white  and  black  speckled  geometer — Caterva  Catenarian  which  came  over  in 
myriads  during  one  whole  day«  and  gave  our  landscape  quite  a  snow -squally  effect.  But  these 
feeble  flyers  were  dependent  on  a  stiflf  breeze  for  making  the  trip  at  all,  and  then  about  half  of 
them  fell  in  the  water.     So  much  for  emigration." 

In  refeienoe  to  the  point  which  Mr.  Bird  has  called  my  attention  to :  that  those  separate 
specimens  of  Archippus  were  all  flying  north  when  crossing  Long  Island  Sound,  I  would  remark, 
that  in  doing  so  at  that  time  they  are  as  certainly  obeying  their  natural  inclination  to  trarel, 
and  that  for  a  purpose,  as  when  they  go  so\ith  in  crowds  later  in  the  season.  For,  if  those 
single  individuals  could  have  been  traced  to  their  destination  it  would  have  been  found  that 
they  were  making  for  a  general  gathering  place,  where  they  were  forming  one  of  those  immense 
swarms  which  have  attracted  so  muoh  attention,  preparatory  to  their  leaving  in  a  flock  to  go 
south  together.  So  the  fact  of  their  going  north  at  that  time  does  not  conflict  with  their  going 
Mouth  later  on,  as  they  have  to  gather  from  all  directions,  at  what  appears  like  a  preconcerted 
place  of  meeting.  Constrained  by  an  internal  monition,  or  drawn  by  some  invisible  magnetic 
influence,  they  gather  from  every  point  of  the  compass  to  one  particular  place,  as  unerringly  as 
the  needle  turns  to  the  pole,  and  there  await  the  gathering  of  the  crowd,  to  start  out  at  the 
pro{)er  time  on  their  long  southward  journey.  As  tliey  do  not,  so  it  seems  that  they  cannot  at 
that  time  go  singly  ;  and  the  belated  stragglers  that  are  left  behind  the  migrating  flocks  in  this 
latitude,  assuredly  perish. 

J^umhers  of  Archippus  butterflies  were  to, be  seen  flitting  about  the  streets  of  London, 
during  the  first  week  of  September,  and  occasionally  stopping  to  feed  at  moist  places.  The  last 
one  observed  on  the  wing  was  on  the  27th  of  the  month. 

About  the  first  of  September  Mr.  Balkwill  brought  in  some  beetles  that  had  been  found 

feeding  upon  green  com  insida  the  husks,  with  a  sample  of  the  injured  cpm.     The  beetle 

proved  to  be  Euphoria  inda,  Linn.  (Fig  32),  a  well-known  injurious  flower  beetle, 

also  bearing  an   unsavory   reputation  for  spoiling  soft  ripe   fruits,  such  as  pears, 

plums  and  peaches.     It  was  the  first  time  my  attention  had  been  drawn  to  its 

attacking  com  in   this  country,  although   it  is  known  a^  an  old  offender  in  that 

direction  in  the  south-western  States.     From  the  appearance  of  the  com  that  was 

presented,  it  is  evident  that  this  beetle  is  quite  capable  of  doing  a  vast  amount  of 

Fig  32.      damage  in  a  cornfield  where  they  are  numerous  ;  which,  fortunately  for  Canada, 

they  have  not,  so  far,  been  found  to  be.     Their  ability  and  method  of  reaching  the  corn'  inside 

the  husks  has  been  a  subject  of  considerable  discussion  in  the  localities  where  their  injury  has 

been  greatest,  some  claiming  that  it  is  only  after  the  husk  has  been  torn  open  by  bird  or  beast 

that  the  beetles  cin^reach  the  grain.     But  from  the  wonderful  strength  with  which  they  are 

endowed,  which  every  one  who  has  handled  them  must  have  noticed,  one  could  readily  J)elieve 

th;»t  thay  would  have  no  difficulty  whatever  in  pushing  their  way  inside  the  husk  by  the  silk 

end.     And,  seeing  that  they  bury  themselves  in   the  ground  to  piss  the  winter,  they  might 

easily  dig  th'ough  the  husks  in  order  to  obtain  the  succulent  morsels  within,  in  the  absence  of 

oth  )r  things  within  their  reach  where  m  to  satisfy  their  cravings. 
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remvked  that  he  had  Been  in  Ardiippii*  buttetllf  before  that.  Ai  K&rcely  any  of  the  obwrv- 
»tioii8  published  upon  the  movements  of  Archipp^u  hare  come  from  New  York  State,  I  toke  the 
libertj  of  giving  publicity  to  the  remarks  on  the  subject  which  he  so  kindly  favored  me  with. 
iiereT  suspecting  that  they  would  go  into  print.  But  as  they  are  so  interesting  in  themsetre* 
besides  asaisting  in  illuminating  a  page  of  Arvkipp\t$  hiatotf,  I  take  pleasure  in  produeing  thero 
for  the  benefit  and  enjoyment  of  others. 

"  My  obwrvationB,  Entomologically,  are  veiy  meagre  «o  far.  One  Archipput  bntt«rlly  whji 
noted^  This  one  was  sailing  along  rapidly,  a  couple  of  feet  from  the  ([round,  with  an  eye  open 
for  the  Bret  appearance  of  the  milk  weed  no  doubt,  and  was  skimming  northward  eight  or  nine 


Fig.  31.— The  Arehtppaa  Battetfly. 

miles  an  hour.  It  was  a  worn  specimen,  and  though  its  pre^ess  tbrouf^h  the  air  was  much 
faster,  its  angling  flight  searching  for  milkweed  would  bring  initial  progress  at  abnut  thi«  figuK. 
As  I  was  following  in  my  bug)^  and  had  the  example  in  tight  some  ten  minutfs  I  could  judge 
pretty  well  of  its  progress. 

"  But  in  crossing  water  much  better  time  is  made,  of  course,  and  I  have  made  some  obeerra- 
tions  here.  1  have  explained  how  my  home  is  situated  on  the  shore  of  Long  Island  Sonsd,  a 
long,  narrow  body  of  salt  water,  eight  miles  wide  at  this  part,  and  120  milee  long.  Long  Island. 
a  great  sandbank  of  glacial  days,  lies  the  other  aide  of  this  Sound,  and  divide  it  from  the 
Atlantic  ocean.  Although  the  warm  Oulf  Streim  swerves  off  from  our  coast  much  farther 
south,  still  there  is  some  effect  on  the  Long  Island  fauna,  and  it  affords  many  features  belong- 
ing to  a  more  southern  latitude.  So  naturally  we  may  look  for  southern  migrants  from  tltat 
quarter,  and  this  is  amply  borne  out  in  actual  observations.  In  my  younger  daya,  when  the 
"  struggle  for  existence,"  et«.,  was  not  80  pressing,  I  used  to  find  time  for  a  day's  fishing  now 
and  then,  and  in  a  row-boat  would  anchor  a  half  mile  out  from  the  shore  on  somo  Bubmei^ 
reef,  in  about  thirty  feet  of  water,  and  catch  the  mck-bass  in  which  the  Sound  abounds. 
Passing  a  day  in  this  manner,  one  has  time  between  bitea— both  of  the  bass  and  of  luncheon— 
to  notice  what  is  going  on  overhead.  And  one  is  sure  to  be  stiuok  with  the  number  of  batter- 
flies  constantly  coming  from  the  Island  to  the  main  shore.  We  might  eipeot  the  supply  to  be 
largest  on  the  main  land,  and  that  emigration  would  be  going  the  other  way,  yet  it  is  invuiably 
as  first  stated.  By  far  the  lai^eHt  number  seen  will  be  Ardvippuif  next  PapilwM  and  CUiiu 
FliUodiee.  .4reAifi}>t(ii  fly  at  the  highest  elevation,  but  begin  to  drop  on  nearing  shore,  ao  an 
passing  the  fishing  grounds  are  sometimea  within  reach.  I  have  watched  them  so  nwny  timtt, 
and  their  numbers  and  flight  are  surprisingly  r^ular.  The  Bpecies  seems  on  the  wingMmtinaaUy 
during  the  last  half  of  the  seaaon,  and  their  SigM,  over  the  Sound  waters  seems  moat  metiwdi- 


1901  ENTOMOLOaiOAL  SOCIETY.  53 


<.>h1  But  in  this  case — they  are  going  north,  mind — thej  fly  singly.  To  a^watching  fisherman, 
lis  an  example  gets  abreast  of  his  boat,  he  may  look  out  across  the  water  and  see  another  coming 
in  about  the  same  track,  and  if  he  strains  his  eyes  a  bit,  still  another,  just  a  speck,  can  generally 
be  made  out,  well  up  in  the  blue.  And  so  it  goes  on  through  the  warmer  hours  of  the  day. 
Archipjnu  or  I'umiLs  do  not  mind  the  flight  at  all,  but  poor  little  Philodice  or  P.  rapes  are  glad 
indeed  to  settle  on  the  first  bit  of  herbage  or  flower  they  can  reach.  So  the  number  which 
cross  this  body  of  water  .is  large,  and  one  rarely  sees  an  example  in  the  water. 

'*  The  most  striking  emigration  in  point  of  numbers  that  I  recall  as  coming  from  Long  Island 
was  that  little  white  and  black  speckled  geometer — Caterva  CcUenaria^  which  came  over  in 
myriads  during  one  whole  day,  and  gave  our  landscape  quite  a  snow-squally  effect.  But  these 
feeble  flyers  were  dependent  on  a  stiff  breeze  for  making  the  trip  at  all,  and  then  about  half  of 
them  fell  in  the  water.     So  much  for  emigration." 

In  refeience  to  the  point  which  Mr.  Bird  has  called  my  attention  to :  that  those  separate 
specimens  of  Archippxis  were  all  flying  north  when  crossing  Long  Island  Sound,  I  would  remark, 
that  in  doing  so  at  that  time  they  are  as  certainly  obeying  their  natural  inclination  to  travel, 
and  that  for  a  pur|>ose,  as  when  they  go  soUth  in  crowds  later  in  the  season.  For,  if  those 
single  individuals  could  have  been  traced  to  their  destination  it  would  have  been  found  that 
they  were  making  for  a  general  gathering  place,  where  they  were  forming  one  of  those  immense 
swarms  which  have  attracted  so  much  attention,  preparatory  to  their  leaving  in  a  flock  to  go 
south  together.  So  the  fact  of  their  going  north  at  that  time  does  not  conflict  with  their  going 
south  later  on,  as  they  have  to  gather  from  all  directions,  at  what  appears  like  a  preconcerted 
place  of  meeting.  Constrained  by  an  internal  monition,  or  drawn  by  some  invisible  magnetic 
influence,  they  gather  from  every  point  of  the  compass  to  one  particular  place,  as  unerringly  as 
the  needle  turns  to  the  pole,  and  there  await  the  gathering  of  the  crowd,  to  start  out  at  the 
]>roper  time  on  their  long  southward  journey.  As  they  do  not,  so  it  seems  that  they  cannot  at 
that  time  go  singly  ;  and  the  belated  stragglers  that  are  left  behind  the  migrating  flocks  in  this 
latitude,  assuredly  perish. 

N uxnhen  o(  Archippus  butterflies  were  to, be  seen  flitting  about  the  streets  of  Iiondon, 
during  the  first  week  of  September,  and  occasionally  stopping  to  feed  at  moist  places.  The  last 
one  observed  on  the  wing  was  on  the  27th  of  the  month. 

About  the  first  of  September  Mr.  Balkwill  brought  in  some  beetles  that  had  been  found 

feeding  upon  green  corn  insida  the  husks,  with  a  sample  of  the  injured  com.     The  beetle 

proved  to  be  Euphoria  induy  Linn.  (Fig  32),  a  well-known  injurious  flower  beetle, 

also  bearing  an   unsavory  reputation  for  spoiling  soft  ripe   fruits,  such  as  pears, 

plums  and  peaches.     It  was  the  first  time  my  attention  had  been  drawn  to  its 

attacking  com  in   this  country,  although   it  is  known  as  an  old  offender  in  that 

direction  in  the  south-western  States.     From  the  appearance  of  the  com  that  was 

presented,  it  is  evident  that  this  beetle  is  quite  capable  of  doing  a  vast  amount  of 

Fig  32.      damage  in  a  cornfield  where  they  are  numerous  ;  which,  fortunately  for  Canada, 

they  have  not,  so  far,  been  found  to  be.     Their  ability  and  method  of  reaching  the  corn'  inside 

the  husks  has  been  a  subject  of  considerable  discussion  in  the  localities  where  their  injury  has 

been  greatest,  some  claiming  that  it  is  only  after  the  husk  has  been  torn  open  by  bird  or  beast 

that  the  beetles  cin^reach  the  grain.     But  from   the  wonderful  strength  with  which  they  are 

endowed,  which  every  one  who  has  handled  them  must  have  noticed,  one  could  readily  )>elieve 

thit  they  wouM  h:ive  no  difficulty  whatever  in  pushing  their  way  inside  the  husk  by  the  silk 

end.     And,  seeing  that  they  bury  themselves  in   the  ground  to  pass  the  winter,  they  might 

easily  dig  th"oagh  the  husks  in  order  to  obtain  the  succulent  morsels  within,  in  the  absence  of 

oth)r  things  within  their  reach  where  )n  to  satisfy  their  cravings. 
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THE  PAINTED  LADY  BUTTERFLY, 

(fyramevs  Cardni^  L). 

By  James  Flbtc-hek,  Ottawa. 

The  irregularity  in  the  appearance  of  the  Painted  Lady  Butterfly  has  frequently  been 
noticed  by  entomologists.  For  several  years  the  species  will  be  scarce  or  almost  unseen  in  a 
locality,  then  suddenly  large  numbers  will  appear,  winging  their  bold  and  fearless  flight  in  every 
direction,  and  will  produce  what,  among  collectors,  has  been  called  a  '*  Painted  Lady  year." 
This  insect  is  one  of  .he  very  few  which  are  identical  with  their  Earopeaa  representatives,  and 
this  one  has  a  very  wide  distribution,  being  found,  with  very  slight  variations,  almost  all  over 
the  Northern  hemisphere.  The  sudden  appearance  of  a  swarm  early  m  the  season  is  due  to  the 
migratory  habit  of  this  strong  winged  fly.  There  are  two  broods  in  the  season,  as  with  most  of  the 
Vanessians.  When  I  was  a  boy  in  England,  an  annual  excursion  eagerly  looked  forward  to  was 
a  visit  made  to  some  caves  at  Upnor,  on  the  River  Med  way,  a  few  miles  from  Rochester.  Late 
in  November  or  December,  armed  with  an  unnecessarily  largd  supply  of  tallow  candles  and 
matches,  a  select  party  of  youthful  aurelians  used  to  hie  to  these  caves  for  the  unusual  pleasure 
of  catching  butterflies  in  wmter.  Having  reached  the  caves,  we  had  to  enter  by  crawling  over 
a  mound  which  almost  filled  the  mouth  of  the  cave,  when  a  comparatively  large  chamber  was 
found  with  three  or  four  passages  running  off  in  different  directions.  Here  the  candles 
were  lighted.  In  small  pockets  along  the  passages,  hibernating  specimens  could  always 
•  be  found  of  the  Peacock  Butterfly,  Vanessa  lo^  and  the  small  Tortoise-shell  ( Vanessa  urtidxe)  of 
about  the  same  size,  and  with  very  similar  habits  to  our  Canadian  (V.  Milbtrtii)^  to  which  in- 
deed, unless  the  two  are  put  side  by  side  atid  compared,  it  bears  a  somewhat  close  superficial 
resemblance.  Occasionally  in  these  forays,  we  were  lucky  enough  to  find  a  few  Painted  Ladies. 
All  the  butterflies  were  hanging  from  thd  upper  surface  of  the  passages  or  crevices,  with  their 
wings  closely  shut,  and  with  the  antenna)  drawn  back  between  the  wings.  The  Peacocks  and 
small  Tortoise-shells  were  easily  seen,  owing  to  their  dark  colour,  but  the  beautiful  mottled 
uuder-aides  of  the  Painted  Ladies  made  them  rather  hard  to  distinguish  in  the  flickering  candle 
light.  This  butterfly  cave  was  supposed  to  be  a  very  secret  hunting  uiound,  and  all  who  visited 
it  were  in  honour  bound  only  to  take  such  specimens  as  were  perfect,  and  only  just  so  many  as 
they  actually  required. 

The  Vanessians  hibernate  in  the  same  i»ay  in  this  country,  not  only  in  caves  but  in  hollow 
trees  and  in  buildings.  Grapta  j-albxim  and  Vanessa  Antiopa  I  have  frequently  hibernated  arti- 
ficially in  a  rather  dark  unused  attic,  or  in  a  woodtn  box  behind  a  fence  out  of  doors.  This 
habit  of  hibernating  in  the  perfect  state  is  accountable  f'*r  most  of  the  occasional  notices  in 
newspapers  of  the  appea  ance  of  butterflies  in  warm  days  during  the  winter. 

Last  spring  the  Painted  L  dy  was  not  uncommon  at  Ottawa  in  early  June,  but  was  not 
noticed  with  Vanessa  Antiopa^  Grapta  j-albtitn  and  Grapta  Frogne,  sipping  maple  and  birch  sap 
in  May.  The  butterflies  came  suddenly  in  June  ;  all  through  the  month,  until  the  new  brood 
appeared  about  the  middle  of  July,  they  were  a  conspicuous  feature  of  the  woodland,  along 
roads,  in  gar  J  ens,  and  in  clover  fields  The  flight  of  the  Painted  Lady  is  quick  and  irregular  ; 
it  seldom  stays  long  in  the  same  place,  flying  hap-hazard  from  flower  to  flower  in  a  most  unbusi- 
ness-like  manner,  always  ready  for  a  gambol  with  another  of  its  kind,  dashing  close  past  or 
circling  round  and  round  a  new  comer.  It  flies,  too,  la;er  in  the  evening  than  any  butterfly  I 
have  observed,  and  at  that  time  of  the  day  seems  to  delight  to  settle  on  buildings.  Two  or 
Three  specimens  will  sometimes  choose  the  same  tower  of  observation,  over  and  around  which  th^y 
will  chase  each  other  apparently  with  great  delight,  stopping  Occasionally  in  their  wild  flight, 
and  soaring  upwards  opposite  to  each  other  like  two  boys,  sparring  for'  several  aeoondt  at  a 
time.     Not  only  will  these  intrepid  insects  dash  at  other  butterflies,  but  they  seom  particulariy 
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fond  of  worrying  the  large  locusta — Dissosteira  Carolina  and  the  clicking  Circotettix  rerrxicu- 
I'ltus — when  these  are  flying  by  or  are  hovering  in  the  air  over  their  mates.  These  clumsy 
flyers,  surprised  and  indignant  at  the  unexpected  onslaught,  make  a  few  spasmodic  efforts  to 
evade  their  nimble  persecutors,  but  soon  settle  down  with  rustling  wings  to  the  ground. 

The  Painted  Lady  seems  particularly  to  enjoy  flying  round  and  round  the  tope  of  mountains. 
Collecting  on  the  bare  black  summits  of  mountains,  where  there  is  little  cover,  is  always  a 
matter  of  some  difficulty,  but  this  is  much  increased  by  these  frolicsome,  restless,  fickle, 
'Madies. "  After  carefully  stalking,  perhaps  creeping  on  all  fours,  over  hot  rough  rocks,  towards 
a  much  desired  Argynnis,  or  Chionobis,  which,  although  very  much  on  the  alert,  has  at  last 
settled  for  a  few  moments,  how  often  are  the  collector's  hopes  dashed  to  the  ground  by  seeing 
one  of  these  restless  sentinels  rush  in  and  stir  up  his  quarry,  driving  it  off  over  the  edge  of  the 
mountain,  not  to  return  again  for  a  leng  time.  This,  however,  is  far  from  being  the  case  with 
the  unwelcome  tormentor,  which  is  back  again  within  a  few  moments,  sunning  its  wings  within  a 
few  feet  of  him,  but  just  beyond  the  reach  of  vengeance,  and  ready  for  the  next  effort.  Vanes  a 
Calif  or  iiica^  a  cousin  of  the  Painted  Lady,  was  not  uncomm«*n  during  the  past  summer  in  the 
Rocky  Mountain^i  and  was  also  found  to  have  the  same,  in  the  eyes  of  the  collector,  most 
objectionable  habit. 

Ill  Dr.  Scudder's  splendid  work,  the  ''  Butterflies  of  the  Eastern  United  States  and  Can- 
ada," a  most  interesting  account  is  given  of  the  Paint  >d  Lady  and  its  habits.  Quoting  from 
Meyer-Dur,  he  says,  **  Its  wildly  timorous  behaviour  is  quite  striking  ;  it  is  uncommonly 
audacious  ;  swift  and  savao^e  it  dishes  irreguUrly  about,  scarcely  observing  the  pursuer  ;  heedless 
of  the  net  it  returns  directly  to  the  place  it  has  left,  and  sits  with  horizontally  opened  wings  on 
the  dry  eirth  or  spots  of  sand.  It  is  a  nimble,  lively,  youthful,  untamed,  petulant  insect 
which  shows  in  its  behaviour  no  resemblance  to  its  proud  but  circumspect  neighbour  Atalarxia.^' 

Dr.  Scudder  says  himself  of  this  butterfly  :  **  It  frequently  alights  on  stone  walls  heated  by 
the  sun,  and  is  greatly  attracted  by  flowers,  particularly  by  thistles  and  the  other  plants  upon 
which  the  caterpillar  feeds  ;  here  it  may  readily  be  taken  ;  not  so  in  other  spots,  for  although 
very  fearless,  and  even  impudent,  it  is  exceedingly  wary,  dashing  off  headlong  at  the  slightest 
alarm." 

In  1884  a  remarkable  occurrence  of  the  Painted  Lady  Butterfly  was  noted,  and  the  fact  was- 
recorded  by  Dr.  Saunders  in  his  presidential  addrets  to  the  Society  (Can.  Ent.,  xvi.,  p.  211) 
that  it  was  so  numerous  in  Manitoba  as  to  have  been  the  cause  of  some  alarm  to  fanners, 
who  feared  that  the  caterpillars  might  attack  some  of  the  growing  crops.  A  similar  invasion 
occurred  last  summer  (1901)  in  Norh  America  and  caused  at  first  much  anxiety  to  farmers  in 
the  West.  The  species  was  noted  at  Ottawa,  and  the  insect  was  extremely  abundant  at  Nepig  >n 
and  from  that  point  westward  to  the  Pacific.  Newly  emerged  specimens  were  taken  at  Nepigon 
on  the  1st  July.  Manitoba  seems  to  have  been  the  centre  of  greatest  abundance  in  Canada. 
Mr.  A.  J.  Dennis,  of  Beulah,  Manitoba,  writes  on  the  10th  June  :  ^* Pyram^is  Cardni  is  ss  a 
rule  an  uncommon  species  here.  I  have  never  taken  more  th^n  one  or  two  specimens  in  a 
season,  but  this  year  they  are  in  countless  numl>er8.  They  simply  cover  the  prairies  and  have 
been  flying  in  all  directions  foY  tlio  last  six  weeks."  A  few  letters  were  received  from  farmers 
anxiously  enquirins^  whether  the  caterpillars  which  were  abundant  on  summer-fallows,  were 
likely  to  attack  crops  after  they  had  finished  the  weeds.  They  were  informed  that  this  was  not 
in  the  leist  like'y.  Mr.  Donald  Macfarl^'"^  of  Oak  Lake,  Manitoba,  writing  on  the  26th  June, 
says  :  *^  These  caterpillars  first  appeared  in  this  district  during  a  spell  of  dry  weather  about  two 
weeks  ago.  They  were  first  seen  on  thistles  and  other  weeds  which  they  rapidly  devoured,  and 
are  now  spreading  over  many  other  plants  ;  even  the  roadways  are  strewn  with  myriads  of  these 
insects,  all  seeming  to  be  in  sympathy  with  the  Government's  immigration  policy  and  moving 
westward."  In  travelling  through  Manitoba  early  in  July  I  saw  large  numbers  of  the  caterpillars- 
feeding  upon  the  Canada  Thistle,  but  particularly  upon  the  Borraginaceous  weed.  Blue  Bur 
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(£e^ifio«/>€>7num  Lappuh).  This  was  a  new  food  plaat  for  the  species,  and  it  is  rather  remarkable 
ihat  it  should  have  been  so  conspicuously  the  favourite  food  plant  in  the  West.  The  Blue  Bur 
is  not  indigenous  on  the  prairies  but  has  spread  rapidly  as  an  agricultural  weed  in  Manitoba  and 
the  North- West  Territ(»rie8  during  the  past  year  or  two.  Upon  some  fields  which  had  been  left 
for  summer-fallowing  large  patches  of  this  weed  could  be  found  stripped  bare  of  every  leaf  by 
the  caterpillars  of  the  Painted  Lady.  Other  plants  noticed  in  different  places,  which  were  eaten 
by  this  caterpillar,  were  the  Western  Mug  wort  (Artemisia  Ludoriciana)  and  the  Pearly  Ever- 
lasting (AtuMphalis  Margaritacea).  In  a  few  instances,  caterpillars  were  seen  upon  the  small 
Round-leaved  Mallow,  and  were  reported  on  holyhock  and  burdock.  At  Raslo,  B.C.,  1  was 
surprised  to  find  the  larvne  feeding  (30th  July)  on  the  prickly  Borraginaceous  plant,  Amsitiekia 
intermedia. 

It  is  probable  that  our  Canadian  swarin  may  have  come  from  the  south  and  west.  Mr.  J. 
W.  Cockle,  of  Ka^lo,  on  Kootenay  Lake,  B.  C,  an  energetic  and  very  observant  entomologist, 
wrote  me  last  spring  that  on  May  2nd  a  swarm  of  this  butterfly  had  passed  Kaslo.  Ho  says  : 
**  They  were  here  on  that  date  in  thousands,  but  most  of  them  only  stayed  a  day  or  two  ;  from 
which  I  suppose  they  have  migrated  to  some  other  point."  At  the  same  time  Mr.  Cockle  sent 
me  the  following  int«;ie8ting  extract  from  the  Spokane  Review  of  May  26th  : 

MIGRATION  OF  BUTTERFLIES. 

Spokane  RevieiCy  May  26. 
Countless  Thousands  ok  thbm  plying  ovek  Southern  California. 

**  For  weeks  a  remarkable  migration  has  been  taking  place  in  southern  California,  and  is  still 
in  progress.     The  migrant  is  a  brown  butterfly,  known  as  Pyrameis  cardui. 

**  At  first  the  butterflies  were  noticed  in  twos  and  threes,  then  in  dozens,  then  in  countless 
thousands,  all  flying  in  one  direction,  to  the  northeast  and  parallel  to  the  Sierra  Madre  range. 
Some  idea  of  the  numbers  can  be  conceived  when  it  is  said  that  in  looking  across  a  lawn  90x40 
feet  four  or  five  butterflies  were  continually  crossing  the  line  of  vision,  and  this  was  true,  so  fai 
as  could  be  learned,  of  every  lot  in  the  vicinity. 

'*  The  insects  move  with  a  regular  rate  of  speed,  always  in  the  same  direction  ;  now  in  pairs, 
again  singly  or  in  groups  of  10  to  12.  Such  specimens  examined  show  that  they  had  trave-led  a 
long  distance,  and  it  is  thought  by  some  that  the  migration  began  in  Mexico,  hundreds  of  miles 
away. 

''  In  attempting  to  guess  at  the  cause,  it  may  be  assumed  that  it  has  been  a  favorable  year  for 
this  butterfly  in  some  region  to  the  south,  and  that  the  countless  caterpillars  have  changed  into 
butterflies  in  such  swarms  that  to  obtain  food  they  have  begun  this  migration,  the  direction  of 
which  has  been  governed  to  some  extent  by  the  mountain  range." 

It  miy  be  the  case  that  after  this  year  P.  Cardui  will  be  less  abundant  than  usual  for  some 
yeivrd,  in  accordance  with  the  rule  which  seems  to  govern  the  occurrence  of  insects  in  general, 
namely,  that  an  excessive  abundance  of  a  species  generally  foretells  an  unusual  scarcity  the  next 
or  the  following  year.  Any  remarkable  observation  concerning  insects  should  always  set  the 
careful  observer  thinking,  so  that,  if  possible,  the  cause  for  the  unusual  occurrence  may  be  dis- 
covered. 

At  the  end  of  Dr.  Scudder's  article  he  gives  the  following  under  the  head  of  Desiderata  : 
"Cardui  is  one  o'  the  best  subjects  of  study  for  those  who  wish  to  investigate  the  causes  of 
irregular  apparition  ;  and  only  those  who  spand  much  time  in  the  field  can  hope  to  solve  the 
problem.  A  close  observation  of  the  comparative  abundance  of  the  butterfly  for  several  con- 
secutive years  in  the  same  locality,  accompanied  by  the  attempt  to  rear  hundreds  of  the  cater- 
pillars, selecting  only  those  which  are  very  nearly  full  grown,  and  recording  the  proportion  of 
healthy  and  infested  ones,  will  probably  show  whether  the  attack  of  parasites  is  »  vera  causa. 
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The  above  is  suboiitted  to  our  members  to  remind  them  that  ther^  is  still  good  work  to  be 
done  even  with  this  showy  and  not  uncommon  species.  Should  the  insect  appear  again  next 
year  in  any  abundance,  efforts  should  be  made  to  carry  out  Dr.  Scudder's  suggestion  with  a 
view  to  solving  the  points  raised.  Exact  dates  of  the  first  appearance  of  the  butterflies  and 
notes  as  to  the  times  of  greatest  abundance  should  be  carefully  kept,  and,  if  these  facts  are 
recorded  by  several  observers  at  different  points,  they  would  certainly  furnish  much  valuable 
information  towards  solving  this  problem. 


THE  NORTH  AMERICAN  FALL  VVEBWORMS. 
By  Henry  H.  Lyman,  M.A.,  Montreal. 

The  name  Fall  Webworm,  as  is  well  known,  was  given  by  Harris  to  the  caterpillar  of  the 
moth  which  he  described  under  the  name  Arctia  Textor^  but  for  which  he  8ubse<iuently  erected 
the  geftus  Uyphantria^  putting  also  in  it  the  Many-Spotted  Ermine  Moth  of  the  South,  originally 
described  under  the  name  Bomhyx  Cu^i^a  by  Dniry.  As  I  have  already  given  in  the  *'  Canadian 
Entomologist  *'  ^  a  somewhat  extended  historical  sketch  of  these  moths,  it  is  not  necessary  to 
repeat  it  here.  ^ 

The  earliest  published  opinion  that  Chuiea  Drury  and  Textor  Harris  were  not  specifically 
distinct,  which  I  have  been  able  to  find,  was  that  contained  in  the  short  paper  by  Mr.  Graef  in* 
Bull.  Brooklyn  Ent.  Soc.,  III.  14,  1880.  he  having  taken  all  intergrades  between  ipimaculate 
and  heavily  spotted,  and  having  seen  the  two  forms  in  copulation,  as  had  also  Mr.  Otto  Meske 
of  Albany.  In  the  August  number  of  the  same  journal,  Mr.  0.  H.  French  recorded  having  bred 
both  forms  from  a  nest  of  caterpillars  which  had  apparently  just  hatched  from  a  single  cluster 
of  eggs  deposited  by  a  single  moth.  In  the  same  year,  Riley  in  the  General  Index  to  his 
Missouri  Reports  also  placed  Textor  as  a  synonym  of  Oiinea^  but  in  Grote's  Check  List  of  1882, 
Textor  and  FuticUita  stand,  apparently,  as  good  species,  though  without  numbers,  Pitnct^xtissima 
A.  tV  S.  being  the  only  name  given  as  a  synonym  of  Cnnea  Drury. 

In  1887  Riley  issued  Bulletin  No.  10,  U.S.  Division  of  Entomology,  on  ''  Shade  Trees  and 
their  Insect  Defoliators,''  in  which,  writing  of  the  Fall  Web  worm,  he  said,  **The  moths  vary 
greatly,  both  in  size  and  coloration.  They  have,  in  conse<iuence  of  such  variation,  received 
many  names,  such  as  cnnea  Drury,  textor  Harr.  punctata  Fitch,  pnnctatissima  Smith.  But 
there  is  no  doubt,  as  proven  from  frequent  breeding  of  specimens,  that  all  these  names  apply  to 
the  very  same  insect,  or  at  most  to  slight  varieties,  and  that  Drury's  name  ainei,,  having  priority, 
must  be  used  for  the  species." 

Since  that  date,  it  seems  to  have  been  generally  accepted  that  we  had  only  on^  species 
varying  greatly,  and  even  Congrua  Walker  was  supposed  on  Mr.  Butler's  authority  to  be  merely 
a  variety  of  Cnnea.  Having  no  evidence  to  urge  against  this  conclusi<m.  and  having  no 
acquaintance  with  the  Many-Spotted  Ermine  Moth  in  life,  and  only  a  pair  in  my  collection,  I, 
;i8  so  many  others  continually  do,  accepted  perfunctorily  the  dictum  of  these  authorities,  though 
living  in  the  Textor  region  where  Cnnea  does  not  occur,  I  could  never  really  bring  myself  to 
believe  that  the  two  forms  belonged  to  one  species,  and  thus  the  controversy  which  started  in 
the  May  1899  number  of  the  '*  Canadian  Entomologist"  over  the  question  as  to  wh%t  species 
was  the  true  Cnnea  of  Drury  quickened  my  interest  in  the  Fall  Webworm  moths,  snd  I  determined 
t<j  solve  the  problem  if  possible.  I  therefore  appealed  to  Dr.  Harrison  G.  Dyar  to  secure  for  me 
oggs  of  Cnnea^  and  this  he  kindly  did,  instructing  his  assistant  to  get  them  for  me. 

( >n  3rd  August  I  received  from  Washington  a  b  itch  of  eggs  mailed  on  31st  July,  accompanied 
by  the  moth  which  laid  them,  and  which  was  still  alive  and  still  ovipositing. 

♦  Vol.  XXXII.  122. 
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The  eggs  were  deposited  on  the  underside  of  a  leaf,  and  were  described  as  follows  : 

Diam.  ^  mm.,  finely  pitted,  of  a  pale  delicate  green,  the  batch  covered  with  white  down  from 
the  abdomen  of  the  9  but  those  laid  after  the  moth  reached  me  had  very  little  of  the  dowB 
about  them. 

Riley  described  the  eggs  as  being  of  a  bright  golden-yellow  colour,  having,  on  account  of 
the  pitted  surface,  the  appearance  under  a  magnifying  lens  of  a  beautiful  golden  thimble,  but 
this  is  erroneous,  as  I  have  had  and  examiaed  many  clusters  of  these  eggs,  and  all  were  of  a 
pale,  delicate  green.  Occasionally  a  few  yellow  eggs  will  be  found  in  an  egg  cluster,  but  these 
appear  to  be  bad  ones,  as  I  have  never  known  them  to  hatch.  The  parent  of  this  first  brood, 
which  I  called  No.  1,  was  a  little  rubbed,  but  so  far  as  I  could  see  was  immaculate.  It  is  shown 
on  the  plate  as  fig  1.     (See  frontispiece  plate). 

The  larvffi  hatched  on  Ilth-I3th  August,  giving  an  egg  period  of  about  12  days  in  the 
latitude  of  Montreal. 

These  larvae  were  carried  by  me  to  Rockland  and  Portland,  Me  ,  and  back  to  MoutreaU 
through  the  White  Mountains,  and  were  thus  never  out  of  the  Textor  region.  They  were  fed 
on  American  Elm.  For  comparison,  I  also  secured  a  part  of  a  batch  of  Textor  larvae  from  a  nest 
on  a  birch  tree  in  Mount  Royal  Park,  but  having  been  entrusted  to  a  friend  while  I  was  at  the 
seaside  they  were,  on  account  of  their  commonness,  somewhat  neglected,  and  only  about  half  a 
dozen  survived.  When  the  larvae  of  both  forms  wefe  mature,  I  immediately  saw  that  they 
differed  strikingly  from  each  other.  The  larvft;  of  Gunea  vary  considerably  among  themselves, 
but  only  within  the  limits  of  what  may  be  called  the  Cunea  form,  never  to  my  knowledge,  ^md 
I  have  bred  not  far  shorTof  a  thousand  of  them  in  var.ous  broods,  varying  in  the  direction  of 
Textor. 

1  he  distinction  between  these  larvie  may  be  broadly  stated  as  follows  : 

Cunea  has  the  lateral  broad  band,  light  in  color,  not  much  sprinkled,  and  the  warts  on  it 
yellowish,  the  upper  row  occasionally  tingod  with  orange,  and  the  hairs  chiefly  blackish  gray. 
Textor  has  the  lateral  band  heavily  sprinkled  with  black  dots,  giving  it  a  bluieh  appearance,  the 
warts  upon  it  orange-red,  and  the  hairs  chiefly  foxy  red  brown. 

These  larvre  thus  differ  much  more  than  the  larvae  of  many  allied  species  whose  distinctness 
is  never  called  in  question.  Probably  owing  to  the  latitude  in  which  they  were  raised  this  first 
brood  matured  slowly,  and  as  the  season  advanced  it  was  difficult  to  secure  any  green  elm 
leaves,  and  to  keep  them  fresh  for  any  length  of  time.  Some  of  this  brood  seemed  to  be  affected 
by  some  intestinal  trouble,  the  pellets  of  frass  remaining  held  to  the  anus  by  a  reddish  filameut. 
One  was  observed  to  have  no  less  than  four  such  pellets  in  a  chain  attached  to  the  anus.  When 
elm  was  no  longer  to  be  had  I  changed  the  food  to  apple,  and  was  able  to  secure  this  in  a  green 
state  even  after  the  first  frosts. 

Those  larvi«  which  spun  up  among  the  leaves  were  placed  in  a  box  with  a  zinc  pan  in  the 
bottom,  covered  with  a  layer  of  crushed  quartzite  kept  moist,  the  box  being  covered  by  a 
pane  of  glass,  but  those  which  spun  up  attached  to  the  floor  and  sides  of  the  breeding  cage  were 
not  disturbed. 

The  specimens  kept  in  the  damp  box  began  emerging  on  18th  March,  1900,  and  continued 
to  do  so  up  till  the  12th  April,  when  I  left  on  an  Easter  trip  to  New  York,  Philadelphia,  and 
Washington.  Uj  to  that  date  none  had  emerged  in  the  breeding  cage,  and  I  feared  that  they 
must  have  become  dried  up,  but  on  my  return  home  on  the  21st,  I  found  that  a  number  had 
emerged,  and  they  continued  emerging  up  to  the  16th  May,  being  thus  just  one  month 
later  than  those  kept  in  a  moist  atmosphere. 

A'  out  seventy  five  specimens  in  all  were  reared,  though  some  were  crippled  or  otherwise 
damage  .  nd  not  worth  preserving,  and  of  these  only  four  females  were  absolutely  immaculate, 
that  is,  aL  jt  5  per  cent,  of  the  whole  brood,  or  about  10  per  cent,  of  the  females.  Many  of 
the  latter  sex  were  quite  heavily  marked,  more  so  than  the  average  male  of  ordinary  broody 
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aud  tho  statement  uf  Smith  &  Abbot,  **  the  female  being  entirely  white/'  is  thus  seen  to  be 
iuoorrect,  though  in  the  majority  of  cases  it  is  true,  and  in  the  other  broods  rnised  by  me, 
spotted  females  were  of  extreme  rarity,  not  occurring  at  all  in  summer  broods  and  very  rarely 
in  spring  broods.  Figures  2-11  are  of  this  brood,  showing  the  variation  from  heavily  spotted 
to  immaculate. 

Had  I  been,  contented  with  the  reauHs  attained  in  rearing  this  most  remnikable  brood  1 
would  have  maintained  that  such  a  thing  as  an  immaculate  male  Cunea  did  not  exist,  and  should 
thus  have  been  quite  as  far  astray  in  my  conclusions  as  the-  many  authorities  who  have  written 
of  these  forms. 

But  in  order  to  see  what  difference,  if  any,  existed  between  the  spring  and  summer  moths, 
1  appealed  again  to  Dr.  Dyar  to  supply  me  with  a  bjktch  of  eggs  aloii^;  with  the  imrcnt  moth. 
This  he  was  unable  to  do,  as  he  did  not  secure  any  of  the  female  moths,  but  he  sent  me  two 
broods  of  young  larvae  whose  depredations  upon  sycamore  trees  had  just  begun  to  attract  his 
attention. 

These  broods  I  named  A  and  B,  and  as  it  was  too  much  trouble,  especially  for  the  friend 
with  whom  I  left  them  when  I  sailed  for  Englind  in  June,  to  go  up  the  mountain  to  my  syca- 
more tree  for  fodder,  the  food  was  changed,  and  brood  A  was  reared  on  elm  and  brood  B  on 
apple. 

On  my  sudden  leturn  from  England  on  8th  July  I  took  over  the  care  of  these  broods  and 
carried  them  on  to  imagi),  but  to  my  surprise  very  few  of  brood  A  emerged,  though  the  moths 
from  brood  B  emerged  very  freely.  The  dates  of  emergence  ranged  in  brood  A  from  27th  July 
to  19th  August,  and  in  brood  B  from  27th  July  to  13th  August.  The  moths  from  these  broods 
were  h^irdly  at  ali  spotted,  a  few  only  of  the  males  being  lightly  marked,  while  many  males* 
and  all  the  females  were  absolutely  immaculate,  and  so  indistinguishable  in  the  imago  state 
from  H.  Textory  but  the  larvte  had  been  of  the  Cunea  form,  though  not  quite  so  dark  as  the  fall 
brood  of  larvae  reared  in  1899.  These  moths  are  'shown  Nos.  13-16  summer  brood  A,  Nos. 
24-27  summer  brood  B. 

From  a  mating  between  A  and  B  1  secured  another  batch  of  eggs,  which  in  due  time 
hatched  and  produced  brood  AB. 

As  Dr.  Dyar  had  also  been  rearing  a  number  of  broods  of  (\inea  at  Washington  1  suggested 
dividing  broods,  each  sending  the  other  a  half  of  one  of  the  broods,  in  order  that  we  might  see 
what  difference,  if  any,  would  result  from  difference  of  latitude. 

I  sent  a  share  of  brood  AB  to  Washington  and  received  in  exchange  a  portion  of  one  of 
the  Washington  broods  resulting  from  a  mating  of  moths  of  the  summer  brood.  No  distin- 
guishing number  was  sent  with  this  brood,  and  I  merely  marked  it  **  J  Dyar's  brood."  Unfor- 
tunately  Dr.  Dyar's  assistant  omitted  to  make  a  note  as  to  which  brood  he  divided  with  me, 
and  I  am  therefore  unable  to  compare  my  results  with  those  obtained  at  Washington. 

The  moths  of  this  brood  from  Dr.  Dyar  emerged  from  28th  April  to  10th  May,  1901,  and 
were  almost  immaculate,  only  a  very  few  of  the  males  having  a  few  dots,  Nos.  29-33  showing  the 
range  of  variation. 

The  result  of  this  brood  proves  that  a  spring  brood  may  be  <iuite  as  lightly 
marked  as  the  most  lightly  marked  summer  brood,  and  it  is  probable  that  the  influence  of  the 
parents  is  a  potent  factor  in  determining  the  result,  but  that,  other  things  being  equal,  a  spring 
brood  will  be  more  heavily  marked  than  a  summer  one,  was  demonstrated  in  the  most  remark- 
able manner  in  brood  A. 

I  have  already  mentioned  that  very  few  of  this  brood  emerged  in  July  and  August,  1900, 
the  great  bulk  of  the  brood  going  over  the  winter,  thus  showing  the  tendency  of  the  double 
brooded  Cunea  of  the  South  to  become  a  single  brooded  moth  in  the  latitude  of  Montreal. 

The  contrast  in  this  brood  between  the  summer  emerging  moths  and  those  which  passed  the 
winter  in  the  pupal  state  was  most  marked,  as  many  of  the  males  were  heavily  s|>otted,  though 
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some  of  the  males  and  nearly  all  the  females  wore  immaculate,  only  one  or  two  of  the  females 
being  lightly  spotted,  Nob.  17-22  showing  the  range  of  variation  in  the  spring  part  of 
brood  A. 

As  already  mentioned,  nearly  all  of  brood  B  had  emerged  in  July  and  August,  liKX),  but 
three  or  four  emerged  in  the  spring  of  1901,  and  No.  28  is  a  male  of  that  brood  which  wont  over 
winter,  showing  the  same  tendency  to  heavy  marking  in  the  spring  brood,  and  tfhis  feu^t  has  a 
very  strong  bearing  u[x>n  the  question  of  the  specific  distinctness  of  these  two  forms,  for  if  both 
belonged  to  one  species,  Textoi  having  only  a  spring  brood  in  this  region,  should  be  a  spotted 
form  instead  of  btiing  an  immaculate  one. 

In  the  summer  of  1900,  I  also  secured  part  of  a  brood  of  H.  Texior  larv«  on  Montreal 
l((ountain,-and  sent  n  portion  to  Dr.  Dyar,  but  he  did  not  succeed  in  getting  any  through.  I 
was  successful  with  those  I  retained,  but,  curiously  enough,  a  few  emerged  in  the  autumn,  but 
those  which  emerged  in  the  spring  came  out  a  little  later  than  the  Gwieas  of  brood  A. 

The  latter  emerged  between  the  5th  and  15th  May,  wiih  one  belated  one  on  the  20th,  and 
another  on  26th,  while  the  TexUtrs  did  not  begin  to  appear  till  the  19th  May,  and  came  out  be- 
tween that  date  and  2nd  June-  Dr.  Dyar  succeeded  with  the  portion  of  brood  A6  which  I  sent 
him,  but,  unfortunately,  I  did  not  with  the  ones  I  retained.  They,  were  I  fear,  confined  too 
long  in  a  glass  jar,  and  8<>  became  unhealthy  before  being  transferred  to  a  cage,  and  died  off 
shortly  after  I  left  on  my  second  trip  to  Englind,  so  here  again  we  were  unable  to  compare 
results. 

A  very  important  \»oint  which  1  brought  out  in  my  experiments  was  the  refusal  of  Ounea 
and  Tejctar  to  mate.  At  least  three  timCK  was  the  experiment  tried,  when  conditions  were 
favourable,  both  motlis  being  freshly  emerged,  but  always  with  the  same  result,  although  they 
were  left  together  for  days.  That  no  mating  took  ])lace,  I  am  positive,  as  close  watch  was  kept 
at  frequent  intervals,  and  in  a  mating  of  Cnnea  which  was  timed,  copulation  continued  from 
about  11  p.  m.  till  about  8  p.  ni.  the  following  evening.  The  (-i/iica«,  however,  mated  all  too 
readily  among  themselves. 

To  sum  up  the  resultR  of  uiy  cxperimentH  extending  from  the  summer  of  1899  to  the  spring 
of  1901,  I  find  : 

Ist.  That  Hyphantriii  Cviua  varits  in  both  sexes  from  heavily  spotted  to  absolutely  imma- 
culate. 

2nd.  That  Hyphmdria  Trxtor  is  invariably  immaculate. 

3rd.  That  the  two  forms  differ  markedly  and  constantly  in  the  larval  state,  while  Cnnta 
especially  varies  within  its  own  range. 

4th.  That  the  two  forms  will  not  mate. 

5th.  That,  other  things  being  e(|ual,  the  spring  brood  of  Cnnva  is  more  heavily  marked  than 
the  summer  brood. 

0th.  That    in  the  north  ('itn^tt  tends  to  become  a  single  brooded,  heavily  marked  form. 

1  therefore  contend  that  my  results  prove  beyond  reasonable  doubt  that  we  have  two  valid 
species,  though  in  the  im'igo  stage  it  is  impossible  to  distinguish  l)etween  an  immaculate  (Sinea 
and  a  Trrtttr.  and  that  the  name  ^iven  by  Harris  should  therefore  be  restored  to  full  specific 
rank. 

Now,  as  to  the  synonymy,  in  Neumoegen  tV  Dyar's  **  Preliminary  Revision,'"*  the  name 
Var.  Budea  Hiibner  was  used  for  Texfor^  but  this  reference  was  evidently  founded  on  a  misap- 
prehension as  Hiibner's  figure  shows  a  moth  with  a  single  dot  on  each  fore  wing,  exactly  as  in 
fig.  14  of  my  platt;,  and  the  description  menti  ms  this  spot,  as  I  am  now  informed  by 
Dr.    Dyar. 
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The  species  should  therefore  stand  as  follows  : 
Hyphantria.     Harris. 

CuNSA,  Drury.     (A>m6yjr). 

Fnnctatissimaf  Abbot  «&  Smith.     {PtMhnm), 
Budea,  Hubner.     {Cymia). 
MutanSy    Walker.     {Sfilosoina), 
Punctata^  Fitch.     {Hyphantria). 
Ah.  rar.  Pallida^  Packard.     {Arctui), 
Textor,  Harris.     {Arctxa), 

i  Candida^  Walker.     {Spilosoma), 
I  have  referred  Caiuiida  Walker  doubtfully  as  a  synonym  of  Text4)r,   as  it  is  impossible  to 
be  sure  that  the  type  was  not  merely  an  immaculate  Cun^'ay    unless  it  could  be  shown   to  have 
come  from  a  locality  where  Textor  occurs  and  Cuiiea  does  not. 

Figure  12  on  the  plate  is  shown  as  agreeing  with  almost  absolute  exactness  with  Drury 's 
Hgure  of  Cnne^l,  and  Figure  23  as  the  nearest  specimen  to  the  very  aberrant  type  of  Arctia  Pali- 
ida  Pack,  which  I  have  been  able  to  obtain.  Sir  George  Hampson,  in  Vol.  Ill  of  his  work  on 
the  moths  of  the  world,  refers  to  Hyphantria  the  species  described  by  Qrote  ^s  Alexides  Asprrsa^ 
but  as  he  admits  the  species  is  unknown  to  him,  I  consider  the  reference  at  least  doubtful. 

In  the  following  summary  I  have  endeavored  to  classify  the  individuals  of  the  different 
broods,  but  any  such  classi6cation  is  artificial,  and  merely  approximate,  as  they  merge  by  the 
slightest  possible  gradations  from  (me  extreme  to  the  other. 

Summary. 


Brood. 

No.  1. 

A. 

B. 

Dyai*. 

Emerged. 

Spring. 

Summer. 

Spring. 

Summer. 

1 

Spring. 

Spring. 

Heavily  Spotted 

i 

1 

:\ 

14 
13 

•> 
9 

0 

7 

0 
4 

1 
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Traces  of  Spots 
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Immaculate 

i 

21 
17 

14 

9 

2 
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Before  concluding,  I  desire  to  acknowledge  the  kindness  of  Dr.  Dyar,  not  only  in  supplying 
me  with  the  necessary  eggs  and  larva)  of  Oiinea^  but  also  in  carrying  on  similar  experiments  at 
Washington,  breeding  over  <K)0  moths,  the  results  of  which  I  am  permitted  to  give  in  the 
annexed  Appendix,  and  which  tend  to  confirm  my  conclusions. 

I  may  also  say  that  I  learned  through  Dr.  Dyar  that  Mr.  Theodore  Pergande  had,  fnan  biH 
own  observations,  become  convinced  that  there  were  two  species,  the  one  varying  from  spotted 
to  white,  and  the  other  always  white,  but  differing  in  the  larval  state,  just  as  my  experiments 
have  shown  that  they  do. 

To  be  the  means  of  proving  the  correctness  of  a  name  given  by  Dr.  Harris,  for  whom  I 
have  such  a  profound  respect ,  is  a  source  of  gratification. 
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ExpLANAiiON  OP  Plate. — (See  frontispiece). 
No.  1.    9  parent  of  brood  No.  1. 
No.  26.    S  ^  brood  No.  1  emerged  March-May,  1900. 
No.  7-11.    9  9  brood  No.  1.  emerged  March-April,  1900. 
Nfo.  12.    ^  from  N.  J.  as  close  as  possible  to  Drury's  figure. 
No.  13-15.    ^  ^  brood  A.  emerged  July- August,  1900. 

No.  16.    9  *  •»  <«  ««  # 

No.  17  20.   S  S       ''  *'  May,  1901, 

No.  21-22.   9  9**  **  ** 

No.  23.   S  similar  to  Packard's  Arctia  Pallida. 
No.  24-26.    ^  ^  brood  B  emerged  end  July,  1900. 

No.  27.    9  *'  **        5th  August  1900. 

No.  28.    ^  *'  "        May  1901. 

No.  2931.    <?  S  Dyar's  brood  emerged  May,  1901. 
No.  32-33.    9  9      **  '*    emerged  May,  1901. 

APPENDIX. 

Results  obtained  at  Washington,  by  Dr.  H.  G.  Dyar  in  carrying  on  [larallel  experiments 

1900-1901. 

Summer  Moths. 
Brood 

D  1*  Eggs  on  sycamore,  Washington,  D.  C,  June  1,  19lX).     No  moths. 

D  2»  On  pear,  Hollydale,  Pa.,  May  24th,  1900.      Bred  at  Washington,  D.  C,  23  moths 

(13  <^  [10  9  )  white,  4  ^  with  traces  of  spots. 

D  3*  On  Sycamore,  Washington,  D.  C,  June  1,  1900.  36  moths  in  July- August  (19  ^ 
17  9  )  white,  3  $  slightly,   1  ^  distinctly  spotted. 

D  4^  On  Sycamore,  Washington,  D.  C,  in  stage  II,  May  29,  1900.  Moths  in  August, 
90  moths  (43  ^  47  9  )  white,  3  $  with  traces  of  spots. 

D  5^  On  Sycamore,  Washington,  D.C.,  June  J,  1900.  Moths  in  Ausust,  4  moths  (1  ^  3  9) 
white. 

D  6*  On  Sycamore,  Washington,  D.  C,,  June  1,  1900.  Moths  in  August,  145  moths  (77  i 
68  9  )  white,  3  ^  with  traces  of  spots. 

D  7''^  Egfirs  from  9  on  Sycamore,  Washington,  D.  C,  hatched  June  11,  other  broods  in 
stages  III  and  IV  at  the  time.  Moths  in  August,  204  moths  (103  ^  101  9  )  white.  6  ^  with  faint 
grayish  spots. 

D  8-  On  Mulberry,  Montreal,  Ga.,   (J,  H.  Heard),  June  8,  1900.      Moths  in  August,  7  9 

white. 

Sprin(;  Moths. 

D  9*  Mating  of  iroths  of  D  4  end  of  July,  1900,     Moth  1  9   white  April  24th  1901. 

D  10*  Mating  of  moths  of  D  7  August,  1900.  Moths  March  24-May  2,  1901,  28  moths  (11 
^   17  9  )  ^  al^  lightly  spotted,   9  all  white. 

D  11     Brooi  of  H,  Textor  from  H.  H.  L.,  Montreal,  no  moths. 

D  1 2*  Anothing  mating  of  D  4  end  of  July,  1900,  Moths  March  28-May  4,  1901,  20  moths 
(5  ^  15  9  )  most  of  them  spotted,  none  heavily,  but  1^59   white. 

D  13"'  A  mating  of  Mr.  Lyman's  broods  A  and  B  sent  from  Washington  30th  May,  1900, 
and  the  larvfti  of  brood  AB  returned  to  Washington.  Moths  March  24-May  1,  1901,  46  moths 
(42  ^49)  Spotted,  some  heayily,  3  ^  and  3  9  white. 

♦Larvae  of  Otiwea  type. 
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THE  TREND  OP  INSECT  DIFFUSION  IN  NORTH  AMERICA. 
By  F.  M.  Webstkb,  Woostib,  O. 

Amerion  enMmologiats  hsve  for  manj  years  been  engaged  in  observinfi;,  defining  And 
recordiDff  the  distribution  of  species  of  insects  snd  their  progceas,  if  of  a  migratory  nature. 
In  earlier  dajs,  nhen  entomologists  wvre  few  in  cumber  and  widely  scattered,  there  wu  little 
opi>ortunity  for  serial  obaervationa  or  combinrd  itudii  s.  But  now,  with  entomi'loKiata  in  every 
StAte,  the  distribution  of  species  can  be  more  thoroughly  studied  and  their  movements,  if  such 
«ccur,  carefully  traced  across  State  after  State  wiih  surprising  promptneu  and  accuracy. 

While  it  is  not  the  object  of  this  paper  to  gather  up  all  the  facts  bearing  on  this  subject 
thnt  sre  scattered  Ihrouih  our  literature,  it  dot's  seem  proper,  at  thia  time,  to  sketch,  tentativeljr 
at  least  the  possible  if  iiut  probable  paths  along  which  soi  e  insects,  once  unknown,  but  now 
common,  have  made  their  way  to  their  present  areas  of  habitation. 


Map  1.— The  Trend  of  Insect  Diffusion  in  Nonh  America.— Webster. 

Acquisitions  to  our  iniect  fauna  have  come  to  na,  almost  exclusively  from  two  sources,  vit., 
«ither  by  introduction  amongst  articles  of  commerce  or  through  natural  influences,  in  the  latter 
case*  coming  thither  front  the  north  or  the  south,  generally  the  latter. 

The  Appa'achion  mountain  system  on  the  east  and  the  Cordillerao  mountain  system  on  the 
west,  while  they  do  not  prevent  the  introduction  of  foreign  inwcts  along  our  sea  coasts,  thaj  do 
present  more  or  less  impassable  barriers  to  the  direct  progress  of  such  insects  inland.  In  the 
cue  of  the  Cordilleias  these  appear  to  separate  the  northwarl  flowing  stream  of  tropica]  and 
aub'trppical  species  in  its  onward  conrae,  sending  one  portion  along  the  Pacific  coast  and  the 
other  along  the  coast  of  the  Gulf  of  Meiiijo,  the  latter  sometimes  spreading  broadly  inland, 
while  the  former  holds  more  closely  to  the  coast.  The  influence  of  the  high  plateau  in  Mexico 
on  the  oastem  branch  of  this  insect  stream,  will,  some  day,  offer  ma'erial  for  a  most  interesting 
■tody,  even  if  it  does  not  solve  the  problem  of  the  evolution  of  peveral  t,f  our  common  insects. 
The  Appalachian  system  does  not  approach  the  gulf  coast  at  its  southern  terminus,  but  leaves  a 
brood  avenue  that  enables  species  moving  eastward  to  pass  on  along  the  gulf  to  the  Atlantio 
coast  and  thence  northward.    It  does,  however,  to  the  northward  form  on  almost  impMsable 
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obstruction  to  the  directly  westward  migration  of  insects  from  east  to  wesf,  broken  only  in  the 
State  of  New  Vork  and  the  country  adjacent  to  the  north  and  south  shores  of  Lake  Erie.  Here 
we  have  a  huge  gateway  through  which  nearly  or  quite  all  species  imported  from  Europe,  land- 
ing on  our  eastern  seacoast,  north  of  the  mouth  of  the  Potomac  river  at  least,  make  their  way 
into  the  comparatively  level  country  beyond.  It  is  barely  possible  that  the  valley  of  the  Big 
Kanawka  river  in  West  Virginia  and  Cumberland  Gap  may  ofier  passage  ways  for  an  occasional 
species,  but  of  this  we  have  do  proof  as  yet.  In  the  Cordilleran  system  there  do  not  appear 
to  be  any  such  openings  or  gaps  for  the  outflowing  and  spread  of  migrating  species,  except,  per- 
haps, in  extreme  southern  California  and  Arizona,  a  country  so  arid  that  few  species  can  take 
advantage  thereof,  if  it  really  exists,  hence,  a  separation  in  South  or  Central  America  usually 
remains  permanent,  while  in  the  case  of  the  Appalachians,  a  species  may  work  its  way  south 
along  the  Atlantic  coast  to  the  Gulf,  and  in  a  comparatively  short  time  mingle  with  the  northern 
branch  that  has  made  its  way  west  to  the  great  lakes  and  thence  southward. 

Besides  these,  there  are  paths  of  migration  from  the  north  southward,  but  these  are  con- 
fined to  the  two  mountain  Rystems  now  under  discussion. 

I  will  now  take  up  each  of  these  paths  or  trails  of  migration  and  give  a  few  illustrationH  to 
make  my  points  more  intelligible.     (See  Map  1.) 

The  imported  cabbage  butterfly,  Pieris  rapa^  as  is  well  known,  was  (irst  observed  in  the 
vicinity  of  Quebec  in  1860.  From  here  it  gradually  spread  south  into  New  England  and  wear 
through  New  York,  so  that  it  actually  invaded  Canada  from  the  United  States  in  1872,  and  a 
year  later,  in  the  spring  of  1S73^  it  appeared  at  Cleveland,  Ohio,  iu  limited  numbers.  * 

Many  years  ago  one  of  the  Dung  beetles,  AphodUis  fossar  L.,  which  occurs  in  Europe,  was 
introduced  into  the  same  section  of  country  as  the  preceding,  and  like  it  spread  southward  int<» 
New  England,  and  is  now  only  being  found  occasionally  in  northeastern  Ohio,  though  it  was 
included  in  the  list  of  Lake  Superior  species  in  1878  by  Hubbard  and  Schwarz,  but  not  in  tho 
1880  list  of  Reinecke  and  Zesch  of  species  found  within  15  miles  of  Bufialo,  New  York.  In 
this  case  it  evidently  spread  faster  through  Canada,  but  came  to  Ohio  by  the  way  of  western 
New  Yprk. 

The  Asparagus  beetle,  Crioceris  (tsparagi^  intnxluced  from  Euro(>e  many  years  ago,  tirst 
appeared  in  Ohio  in  the  northeastern  portion  of  the  state,  precisely  as  it  made  i*»  way  into 
Canada  by  way  of  western  New  York.  Crioceri^  l^-punctatriM  has  not  yet  been  found  in  the 
State  of  Ohio  but  is  to  be  expected  within  a  year  or  two. 

The  clover  leaf  weevil,  Fhyto^wmtM  punctatiis^  and  the  clover  root  borer,  Hylttstts  obscurHf, 
both  imported  from  Europe  and  both  first  coming  to  notice  in  western  central  New  York,  were 
first  reported  in  Ohio  in  the  northeastern  counties.  It  is  true  that  a  single  specimen  of  the 
former  was  taken  from  the  crop  of  a  croiv  bhot  in  Michigan  in  189$.  -  Yet  had  it  invaded 
the  State  of  Ohio  from  that  direction  the  fact  would  have  been  shown  by  its  presence  in 
the  clover  fields  of  the  farmer.  I  found  it  abundantly  at  Chautauqua  Lake,  New  York,  in 
August,  1888,  and  it  must  have  entered  Ohio  a  year,  or  at  most  two,  afterwards.  It  is  true  that 
Mr.  Dury[found  it  near  Cincinnati  in  1892  and  Mr.  Hine  in  Lucas  County  the  following  year, 
but  it  did  not  become  noticeably  abundant  until  long  after  the  farmers  in  northeastern  Ohio 
were  complaining  of  its  attacking  clover.  The  llylastes  also  was  found  about  Cincinnati  so^^n 
after  its  appearance  in  northeastern  Ohio,  but  like  the  Phytonomns  it  was  probably  carried  into 
some  of  the  tributaries  of  the  Ohio  river,  possibly  in  northeastern  Ohio,  during  the  high  waters 
of  spring  and  down  stream,  being  left  by  the  receding  water  with  driftwood  and  other  debris, 
far  back  among  the  cultivated  lands  along  the  river  itself. 

'Scudder  The  introduotion  and  spread  of  Fierit  rapcB  in  North  America,   1860-1885.     Mem.  Bos. 
Sec  Nat.  Hist.  Vol.  IV  .  No.  II L 

'*Tke  Common  Crow  of  the  U.S.,  Burro'wt  and  Sehtvarz  :  Bull..  6,  U.  8.  Dep.  Agr.  Div.  Oraiftbology  aaiD 
Mammology. 
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Bren  the  Horn  Fly,  Hamalcbia  itrrata,  waa  firat  reported  in  the  State  at  a  point  oome 
thirty  niilee  east  of  Cleveland,  tliough  it  appeared  elsewhere  soon  after,  and  now  we  hav« 
another  Uluatration  in  the  Willow  and  Poplar  Curculio,  CrjfiAoThynckua  lapailii,  found  at 
Ashtabula  in  the  extreme  northeastern  county  within  a  few  weeki.  This  last  appeared  about 
BaBaio,  New  York,  in  1896. 

The  foregoing  iUustratioiu  will,  I  think,  show  clearly  that  there  is  a  gateway  opening  into 
Canada  between  the  east  end  of  Lake  Erie  and  the  western  end  of  Lake  Ontario  m  wide  m  the 
Niagara  River  is  long,  through  which  insects  introduced  from  Europe  make  their  way,  frequently 
even  when  such  have  been  first  introduced  into  Quebec,  seemingly  preferring  to  make  their  way 
westward  to  the  south  of  Lake  Ontario  instead  pi  to  the  north  of  it.  The  gateway  on  the 
United  States  side  is  along  the  south,  shore  of  Lake  Erie,  and  between  it  and  the  northern 
terminus  of  the  Alleghany  mountains. 


MAp3.-Thedi>ttadM 

Butteiflr,  DoeoM 
fromSoudder.) 

The  eastward  trend  of  insect  migration  is  followed,  either  by  speciei  whose  native  habitat 
is  along  the  foothills  of  the  Rocky  Hountaina,  or  else  by  auch  as  have  come  up  from  the  far 
■outh  and  swayed  broadly  to  the  eastward  across  northern  Missouri,  Iowa  and  puesibly  southern 
Hinneaots.  The  spread  of  the  Colorado  Potato  beetle,  Doryphora  lOlineata,  is  a  good  illus- 
tration, while  the  Box  Alder  bug,  Leptocorit  trivittatui,  which  is  slowly  but  sunly  making  its 
way  eaatword,  having,  as  Dr.  Forbes  informs  me,  reached  eastern  Illinois,  is  another  example. 
Of  those  that  have  come  up  from  the  fsr  south  and  fallen  into  this  trend  of  migration,  probably 
jDioftrotiea  loiigicomit  will  offer  the  best  illustration,  and  this  will  lead  me  to  the  discussion  of 
the  northward  spread  of  tropical  and  sub-tropical  species.  This  ipedes  was  first  observed 
along  the  eistem  *lope  of  the  Rocky  Mountains,  and  up  to  within  the  last  thirty-five  years  was 
a  comparatively  rare  insect,  found  in  summer  on  the  bloonoms  of  golden-rod  and  thistles,  and 
probably  occurred,  locally,  far  to  the  eastward,  possibly  reaching  the  Atlantic  coast  within 
the  hat  twenty-five  years.  The  writer  can  well  remember  when  it  was  of  unoomraon  occurrence 
in  nmthera  lUinois,  where  bow  it  literally  swarms,  under  certain  oonditions  of  Indian  oom 
S  EN. 
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culture,  to  which  crop  it  hat  come  to  be  »  Teritable  pMt.  Somewhere  in  the  great  com  fields 
of  Illinoia  and  perhape  Iowa,  thia  inaect  acqaired  the  habit  of  breeding  in  the  roota  ot  com, 
and  what  aeema  to  be  a  corn  feeding  raoe  haa  aprung  ep  aad  haa  alowlj  made  ita  waj  eutward, 
havinK  now  reached  the  eaatem  half  ot  Ohio.  Aa  illuatrating  thia  feature  of  it«  diffuaion,  while 
I  have  been  ctoaely  watching  ita  progreaa  in  weatem  Ohio,  I  waa  unable  for  ten  yean  to  find  a 
single  iudividnsl  about  Wooater,  aitaated  about,  65  miles  from  the  esatem  line  of  the  Stste,  and 
about  36  miles  from  Lake  Erie.  In  the  aummer  of  1900,  however,  1  found  a  tingle  individual  in 
my  garden  on  the  commoo  aunllower,  and,  judging  from  paat  experience  in  other  States  aa  well 
aa  in  weitero  Ohio,  we  ahall  aoon  have  the  inaect  in  abundance.     Elaewhere'^  1  have  diacuaaed 


Map  S.— Tha  dotted  am  ibowi  the  territory  oTar  which  Lerma  aeeiut.  the  Clouded  Skippn 
Battarfl;.  ooonra.  Thii  is  the  area  covered  by  the  aorthara  trend  of  louthicn 
■pecitB.    ( Adapted  from  Scudder. ) 

the  diffuaiun  of  the  );enua  at  considerable  length,  and  it  ia  unnecessary  to  repeat  here  what  wma 
there  stated,  except  to  again  call  atteution  to  the  fact  th^t  our  2>.  vittata  haa  a  very  close  relative 
in  l>.  tririttata  on  the  PaciBc  const  and  that  our  D.  l-2-piinetalii  haa  an  equally  near  relative  in 
the  t>.  mror,  alao  of  the  I'acific  coaat,  while  each  has  an  intermediate  apeciei  that  aeeuu  to  con- 
nect the  two  in  each  case.  This  phenonieiion  I  attribute  tu  the  fact  that  the  original  stem  epeciea 
may  have  become  sepanted  far  to  the  south,  and  one  branch  foUowed  the  western  slope  and  the 
other  the  eaatem.  Prof.  Cockerell's  D.  tilMa  var.,  inctria  coming  between  the  former  and 
b.  trhitUdii,  would  seem  to  give  us  an  illuatration  of  an  intermediate  species  in  the  proceas  ot 
evulution,  while  in  D.  trkinet'i,  which  occupies  a  similar  relation  to  D.  lS-puw:tata  andX'.  aoror, 
rhe  evolution  has  advanced  further  and  we  have  what  we  term  a  good  apeciea.  From  soma  more 
recent  studies  of  Myoehroiit  lUiUicMs  and  allied  species  of  that  genua,  it  would  seem  that  aome- 
thtng  bimilar  might  have  taken  place  with  reference  to  that  apeciea  as  wellt. 

The  southern  terminus  of  the  Appalachian  system  has  a  simitar  effect  in  dividing  the  stream! 
of  insect  migration,  after  such  have  passed  to  the  eastward  along  the  gulf  ooaat,  one  bisnch 
keeping  along  the  Atlantic  coast  and  the  other  to  the  west  of  the  mountains,  but  witboat  any 
such  influencee  on  the  species  aa  aeemingly  occurs  in  Central  America  and  Mexico.    Thus,  there 

•Jour.  N.  V.  Eot.  Sou.,  Vol.  HI,  pp.  168-166  ;  Vol.  IV,  p,  «7. 
tLoe.  Oit.,  Vol.  IX,  p.  IW. 
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18  no  perceivable  difference  between  the  Dyncutes  tityiu  that  breeds  in  the  southern  portions  of 
Illinois,  Indiana  and  Ohio,  and  those  found  some  distance  up  the  Hudson  River  in  New  York. 
The  same  is  also  true  of  the  Bag  Worm,  ThyridopUryx  ephemeraformiSf  which  along  the  sea 
coast  extends  northward  to  Massachusetts,  and  in  the  west  it  has  been  sent  me  from  within 
twenty- five  miles  of  Lake  Erie,  though  it  is  but  fair  to  say  that  this  was  in  case  of  a  single  sack, 
the  species  not  occuring  abundantly  north  of  Columbus,  in  this  State,  and,  until  quite  recently, 
it  was  not  to  be  found  even  that  far  north,  yet  there  is  no  apparent  difference  between  Ohio 
and  Massachusetts  specimens,  so  far  as   I   have  been  able  to  learn.     The  chinch  bug,  Blisiua 
leucopterus^  noay,  perhaps  seem  to  offer  an  exception  in  its  abbreviated  wings  along  the  shores  of 
the  Atlantic,  but  as  we  have  the  same  phenomenon  in  the  same  species  on  the  Pacific  coast,  it  would 
seem  that  it  is  due  to  maritime  influences.    If  one  will  take  almost  any  study  of  the  distribution 
of  our  species  of  insects  and  examine  it  closely,  he  will  be  surprised  at  the  number  that  extend 
their  habitat  south  into  Centra^  and  South  America,  and  will  get  the  impression  that  many  of 
our  species  really  extend  from  tha  tropical  countries  northward,  instead  of  from  north  to  south, 
«8  it  is  usually  given  by  our  systematists.     A  good  illustration  is  afforded  by  a  recent  ^*  Review 
of  the  Tettigonidse  of  north  America,  north  of  Mexico,"  by  Mr.  Elmer  D.  Ball,  who,  after  the 
common  usaflre,  gives  the  species  as  occuring  from  its  northernmost  known  home  south  when  in 
the  cases  of  19  out  of  26  species  considered,  this  statement  should  have  been  reversed.     These 
illustrations  only  convey  a  limited  idea  of  the   wealth   of  material  awaiting  the  student  of  the 
origin  of  our  insect  fauna.  ^ 

There  remains  only  one  more  tide  of  insect  migration  to  consider  and  that  from  the  north  to  the 
3)outhward.  Mr.  Schwarz*  has  given  two  exceedingly  good  illustrations  of  this,  one, 
Aphodixis  nifipes^  which  occurs  all  over  Europe  and  Siberia,  but  in  North  America  only  in  the 
Alleghany  mountains  ;  the  other  a  Carabid,  Nomins  pygminiis,  which  is  found  in  Oregon  and  Wash- 
ington, Lake  Superior,  Ottawa,  Canada,  Nova  Scotia,  and  on  the  high  mountains  of  North  Caro- 
lina. Our  commonest  lady  beetle,  Megilla  maadata^  is  found  as  far  south  as  Chili,  though  at  sea 
level,  a  large  and  developed  variety  occuring  in  the  Amdzoii  district  of  South  America,  f  Our 
Pyrameis  hunteri  has  also  been  taken  in  Peru,  at  an  altitude  of  9,800  feet  above  the  sea.  The 
White  Mountain  Butterfly,  (Eiieis  semidea,  as  is  well  known,  occurs  in  the  White  Mountains  of 
New  Hampshire,  Labrador,  and  on  the  high  mountains  nf  Colorado.  There  are  other  equally 
interesting  illustrations  of  this  southward  trend  of  arctic  and  boreal  species,  but  I  have  not  time 
to  enumerate  them.  I  will  close  this  paper,  however,  by  a  significant  statement  made  by  Dr. 
Henry  Skinner  in  the  Canadian  Entomolim^it  of  October,  1893,  as  follows:  **In  the  species 
that  fly  from  the  Atlantic  to  the  Pacific,  and  also  exist  in  Europe,  it  will  be  found  that  the 
Pacific  coast  examples  far  more  closely  resemble  European  ones  than  those  individuals  found 
on  the  Atlantic  slope.' 


THE  IMPORTED  WILLOW  AND  POPLAR  CURCULIO. 

Cryptorhynchi's  lapathi  Linn. 

By  F.  M.  Webstek. 

My  reason  for  treating  this  insect  at  considerable  length  at  this  time  is,  that  it  has  passed 
the  Alleghany  Mountains  and  entered  the  middle  west,  having  been  found  the  present  autumn 
near  Ashtabula,  in  the  extreme  northeastern  Ohio,  by  one  of  my  assistants,  Mr.  A.  F.  Burgess, 
acting  under  my  direction.  Previous  experience  with  imported  insects  that  have  made  their 
way  to  the  west,  led  me  to  believe  that  we  should  sooner  or  later  find  it  in  Ohio,  and  that  it 

*  Proo.  Ent.  Soc.,  Washington,  Vol  I,,  p.  186. 
t  Travels  Among  the  great  Andes  of  the  Equator,  Appendix,  p.  57. 
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would  first  sppear  in  that  p&rt  of  th«  State,  tiwrefore  Hr.  BurfceaB  waa  ioBtnicted  ko  saarcli  for 
it  thia  fall  aa  opportunity  offered,  and  a  aingle  female  waa  found  in  the  act  of  ovipositing  on  Oct. 
5th,  in  willow,  growing  aloni;  a  small  stream  juateaat  of  the  City  of  Ashtabula. 

Dehchiption  of  the  Matvbe  Insect. 

The  insect  is  one  of  the  snout  beetles  or  curoulios,  related  to  the  plum  curculio,  but  roucb 
larger,  beiag  from  G.&  to  7.&  inm.,  about  one-third  to  three-eighths  of  an  inch,  in  length  ;  body 
dull  black  with  little  spots  or  tufts  of  jet-black  eoalea  or  hairs  on  the  thorax  and  wing  covers  ; 
scattered  OTur  the  forward  half  of  the  wing  covers  are  miaute  whit«  scales  which  almost  cover 
the  posterior  third,  and  form  a  somewhat  V-shaped  marking  between  thia  and  the  tborax.  The 
body  is  coirsely  pitted,  and  ihe  femora,  or  fint  joints  of  the  legs  are  epined.     Plate,  Fig.  1. 


The  Imported  Willuw  and  Pop'ar  Curculio.— iWebster,) 

Figure  1,  Cryptorhyndivi  lapalhi,  adult,  enlarged.     Original. 

Figure  2,  larva  ;  figures  3  and  4,  pupa.     After  Jack. 

Figure  6,  eirg  enlarged,  as  placed  by  female  io  bark  of  willow.     Original. 

Figure  6,  illustrating  larvae  burrowing  in  the  solid  wood.     After  Jack. 

Dehcriptiok  or  the  Laev*  ob  Youno. 

When  fully  developed  thece  ace  fleahy,  footless,  whitish  borers,  having  somewhat  the 
appearance  of  grubs,  with  small  brown  heads  and  darker  brown  jaws.     Plate,  Fig.  S. 

DiBTBiBDTioN  or  THE  Species. 

The  insect  is  common  in  Europe,  ranging  over  Siberia  and  Japan,  but  whether  it  extends 
further  south  into  Central  Asia  is  not  known.  In  the  United  States  it  is  known  to  oaenr  bom 
N'ew  Jersey  to  Maasaohu setts,  and  westward  through  New  York  and  in  north-«utem  (Aio, 
having  without  doubt  punhed  its  way  along  the  south  shores  of  I^ke  Erie,  from  Bn&Io,  N.Y  i 
where  it  was  first  observed  in  the  snmmei  of  1896. 


or  r,r:    ^ 
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History  of  the  Spbcies  iir  Other  Lands. 

The  species  was  described  by  LinnaBus  in  his  ^^Systema  Naturse,"  in  1763,  its  habitat  being 
given  as  Europe,  and  found  on  Salix  and  Rumex^  willow  and  dock.  Later,  it  received  atten- 
tion from  Fabricius  in  his  '*  Systema  eleuteratarum,  1801  ;  Syst  Entomologia,  1775 ;  Spec. 
Insectorum,  1781  ;  Entom.  Systematica,  1792,"  and  later  by  Zetterstedt,  Mathieu  and  Kalten- 
bach.  It  is  included  in  Turto'n's  Linnaeus,  1806,  Vol.  XL,  p.  231.  Ratzeburg,  in  his  ''Die 
Forst-Insecten,"  1839,  p.  165,  brieHy  characterizes  the  insect,  and  states  that  it  takes  its  name 
from  the  large-leaved  dock,  Lapathum,  of  the  ancients,  <>n  which  it  sometimes  sits.  In  Silesia 
it  is  called  the  alder  destroyer  (Erlenwurger).  In  July,  1824,  iu  the  vicinity  of  Liegnitz,  a 
whole  alder  plantation  was  destroyed  by  it,  and  even  a  large  number  of  trees  ready  for  cutting 
did  not  escape.  Willows  were  also  destroyed  by  it.  Nordlinger,  in  *'Nachtrage  zu  Ratze- 
burg's  Forstinsekten,"  1856,  p.  15,  says  that,  according  to  Herr  Suffrian,  it  occurred  on  low 
willows  four  or  five  feet  high  at  the  bases  of  the  branches,  and  also  on  these  last,  and  in  June 
and  July  it  was  found  in  great  numbers  at  Hohenheim  on  Canadian  poplars,  and  also  on  white 
willows,  where  it  would  remain  for  hours  with  its  snout  buried  in  the  spongy  linticels. 

Herr  Hahn,  wood  commissioner  of  the  district  of  Laupheim,  observed  in  the  forest  of 
Ochsenhauser,  on  a  strip  of  land  on  which  both  deciduous  and  coniferous  trees  were  growing, 
that  the  birches  five  to  eight  feet  high  were  broken  off  about  three  feet  below  the  top,  and 
were  hanging  down.  One  inch  below  the  break  was  a  worm-hole  filled  with  worm-dust  and 
wood  shavings,  in  each  of  which  was  found  a  yellowish  white  larva  with  a  brown  head,  which, 
after  from  eight  to  fourteen  days,  developed  into  one  of  these  curculios.  Herr  Hahn  considered 
that  in  this  case  the  insect  had  destroyed  the  growth  of  two  years. 

In  1867,  Brehm  and  Rossmassler,  in  ''Die  Thiere  des  Waldes,"  Bd.  II,,  p.  171,  under  the 
term  "  Der  Erlenrusselkafer,"  state  that  they  have  only  noticed  the  insect  in  the  mountain 
region,  where  it  constantly  works  on  the  white  alder,  Alnun  incana  L.,  hardly  a  bush  along 
the  brooks  and  forest  borders  being  free  from  the  pest,  the  branches  and  trunks  attacked  readily 
breaking  off. 

In  1868,  Ratzeburg  again  takes  up  the  species  in  his  "  Die  Waldverderbniss,"  dealing  with 
it  much  more  thoroughly  than  he  had  been  able  to  do  in  his  previous  writings,  and  calling 
attention  to  the  observations  of  Zebe  and  Herr  V.  Kamptz,  relative  to  the  injuries  done  by  the 
insect,  the  latter  having  observed  the  habits  of  the  beetle  in  Mecklenberg-Strelitz  for  many  years. 
He  states  that  an  annual  generation  is  the  rule,  and  hibernation,  therefore,  occurs  in  all  stages, 
most  seldom  in  the  larval  state.  The  point  that  the  beetle  prefers  isolated  trees  and  does  not 
like  a  wet  locality  well,  is  repeated,  but  he  is  still  reluctant  in  classing  the  black  alder  as  a 
common  food  plant,  though  not  doubting  that  it  is  one  of  the  food  plants.  In  1869,  in  '*Die 
Waldverderber,"  pp.  171,  172,  he  states  that  the  eggs  are  laid  in  May,  the  normal  season^ 
usually  on  alders — the  black  rather  than  the  white—  much  more  rarely  on  poplars,  birches  and 
willows,  and  the  beetle  prefers  the  young  shools  or  branches  two  to  three  years  old.  He  is 
seemingly  much  perplexed  over  the  fact  that,  while  the  beetles  pair  and  the  females  oviposit 
normally  in  May,  they  were  also  abundant  in  August. 

In  1881,  Dr.  Bernard  Altum.  in  "  Forstzoologie,"  III.  Bd.  abth.,  p.  220,  opens  his  dis- 
cussion of  the  species  by  the  interesting  statement  that  there  are  221  species  of  the  genus- 
CryptorJiyncJi'tiSy  distributed  over  the  entire  earth,  while  Taschenberg,  in  "  Brehm's  Tierleben 
Insekten,"  9  Bd.,  p.  163,  1892,  states  that  C.  lapathi  is  the  only  European  representative  of  a 
South  American  genus.  I  may  add  here  that  we  have  now  16  species  inhabiting  North 
America,  north  of  Mexico,  the  majority  of  them  inhabiting  the  southern  or  south-western  States. 
Dr.  Altum  wrestles  with  the  life  history',  and  does  not  clear  up  the  obscurity,  but  states  that 
while  the  sexes  pair  and  oviposit  in  May,  they  may  be  observed  pairing  in  September,  there 
being  a  noticeable  falling  off  in  point  of  numbers  during  July.    He  leaves  the  subject  by  allow- 
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ing  a  tiro  year  generation  ;  that  ia,  covering  a  portion  of  two  oa]endar  years,  but  completing 
their  life  cycle  within  twelve  months. 

The  life  history  is  given  as  follows,  as  observed  in  Silesia.  Here,  again,  the  white  alder 
was  seemingly  preferred.  The  larva  first  works  flatways  under  the  bark,  and  then  goes 
straii^ht,  ascending  into  the  wood.  Fig,  6,  Plate.  The  larva  makes  the  first  chamber  under 
the  bark  the  first  summer,  and  af  er  hibernation  begins  to  excavate  its  gallery  into  the  sound  • 
wood,  ascending  as  a  steep  passage— sometimes  as  a  broken  one— still  directly  into  the  sap- 
wood,  and  before  pupating  the  larva  reverses  its  position  and  lies  with  its  head  downward  in 
the  burrow.  Resides  the  white  alder  Almis  t'neana,  black  alder  A,  glntvioia,  and  of  the  wil- 
lows, Salix  picrpura,  8,  viminalis  and  8,  triandra  are  given  as  food  plants,  coupled  with  the 
statement  that  the  willows  along  the  railroads  were  badly  injured,  and  in  many  places  entirely 
destroyed  by  the  ravai^es  of  this  insect. 

Judeich  and  Nitsche,  in  **Lehrbuch  der  Mitteleuropaischen  Forstinsektenkunde," 
II.  Abtheilung,  1889,  deal  at  length  with  the  insect,  but  do  not  clear  up  the  obscurity  in  its  life 
history,  viz.,  do  the  beetles  emerging  in  the  fall  come  from  eggs  laid  in  the  spring  of  the  same 
year,  or  from  those  laid  the  preceding  year  ?  The  eggs  are,  for  the  most  part,  deposited 
singly  in  the  bark  of  young  alders,  both  black  and  white,  and  willows,  including,  besides  those 
previously  mentioned,  8alijc  cuprea,  and  the  larvae  eating  out  a  hollow  space  under  the  bark, 
later  force  their  way  upward  and  deep  into  the  wood.  In  case  of  small  growths  they  work  only 
in  the  centre.  Before  pupation  the  larva  turns  head  downwards  and  prefers  to  hibernate  in 
the  larval  chamber,  climbing  down  the  chamber  when  ready  to  emerge,  and  eating  out  a  round 
hole  in  the  bark  for  exit,  near  the  place  where  the  larval  injury  began.  In  proof  that  the 
.  beetles  do  not  hibernate  outside,  the  observations  of  Taschenberg  are  cited,  who  observes  that 
where  its  dwelling-places  about  Halle  were  flooded  during  the  winter,  it  was  never  to  be  found 
among  the  floating  reeds  and  underbrush. 

Eckstein,  in  * '  J^itschrift  far  Forst-und  Jagdwdsen,"  XXIII,,  Bd  1891,  p.  378,  states  that 
single  willows  in  the  forest  botanical  garden  were  attacked  by  this  insect  and  badly  injured. 
He  also  calls  attention  to  the  fact  that,  in  badly  infested  stems,  th  e  lar\'a3  frequently  take  a 
descending  course  instead  of  an  ascending  one,  and  also  that  the  beetle  does  not  gnaw  a  separate 
exit  after  leaving  the  pupal  chamber,  but  follows  the  larval  gallery,  and  makes  its  exit  through 
openings  made  by  external  sgencies. 

Taschenberg,  **Brehm's  Tierlcben,  Insekten,"  9  Bd.,  p.  163,  1892,  states  that  on  the  banks 
of  the  Saal,  near  Halle,  the  larvte  live  in  the  old  gnarled  root-stocks  of  the  basket  wiUows, 
causing  these  to  die  gradually,  earlier  than  they  would  otherwise  have  done,  and  that  in  alder 
nurseries  the  larvie  do  serious  damage,  and  that  they  destroy  plantations  of  young  birch. 
Tubeuf,  in  '^Forstlich-NaturwissenschaftlicheZeitschrift,*'  I.  Jahrgang,  p.  387,  adds  the  Alpine 
alder,  Alnus  viridis,  to  the  list  of  food  plants  of  the  species,  and  finds  fully  developed  beetles  in 
the  burrows  in  September,  where  the  weather  is  cold  and  it  fre(|uently  snows  during  that 
month. 

History  or  thb  Species  in  America. 

The  first  published  record  of  the  occurrence  of  the  insect  in  America  is  by  William  Juelich, 
in  '*  Entomologica  Americana,"  Vol.  IIL,  p.  123,  1887.  Mr.  Juelich,  early  in  June  of  that 
year,  took  a  section  of  willow  that  liad  been  blown  down  near  West  Bergen,  New  Jersey,  and 
from  it  on  July  3rd  there  emerged  two  adults,  and  later  he  succeeded  in  getting  ten  more  from 
pieces  of  the  same  willow.  He  states  also  that  he  had,  five  years  before  (1882),  collected  a  single 
specimen  on  willow  near  Williamsbridge,  about  twelve  miles  from  where  he  secured  his  pieces  of 
willow  from  which  he  reared  the  later  specimens,  and  also  that  Mr.  Ottomar  Dietz  had  taken  a 
specimen  on  Staten  Island.  From  the  pieces  of  willow  Mr.  Juelich  also  reared  three  specimens 
of  an  Ichneumon,  Ephialtea  irritatorFah,,  and,  as  no  trace  of  other  insects  inhabitating  tha 
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pieces  of  willow  could  be  found,  it  was  presumed  that  the  Ichneumon  was  a  parasite  on  the 
beeUe.  In  the  '*  Canadian  Entomologist,"  Vol.  XXIII.,  p.  221,  1891,  Prof.  John  B.  Smith 
stated  that  nearly  all  of  the  dumps  of  willows  near  Arlington  and  Newark,  New  Jersey,  and 
also  some  fancy  garden  trees  had  been  killed  by  the  insect.  The  next  published  notice  is  by 
myself  in  '*  Journal  of  the  New  York  Entomological  Society,"  Vol.  V.,  p.  30,  March,  1897. 
In  company  with  Mr.  Ottomar  Reinecke,  of  Buffalo,  I  had,  on  August  24th  of  the  preceding 
year,  taken  the  insect  in  considerable  numbers  near  that  city,  where  it  had  only  just  been 
discovered  by  Mr.  Reinecke.  Dr.  A.  D.  Hopkins,  of  Morgantown,  W.  Va.,  also  accompanied 
us,  and  larvsB  (Plate,  fig.  2),  pupse  (figs.  3  and  4)  and  adults  (fig.  1)  were  all  secured.  My 
beetles  were  collected  in  a  cyanide  bottle,  strongly  charged  and  freshly  made.  The  beetles 
remained  in  this  bottle  some  six  or  seven  hours,  when  they  were  removed  and  placed  in  small 
tin  boxes.  The  following  morning,  .the  25th,  they  gave  no  signs  of  life,  but  after  I  had  returned 
home,  on  the  29th,  not  only  were  all  of  them  found  alive  when  I  opened  the  box,  but  several  of 
them  were  pairing.  They  were  then  placed  on  willow,  but,  though  they  did  a  large  amount  of 
puncturing,  and  would  remain  for  hours  with  their  snouts  embedded  in  the  bark,  as  has  been 
observed  in  Europe,  I  was  not  able  to  secure  a  single  egg,  though  some  of  the  beetles  suivived 
until  early  in  November  Ooc.  cit.,  p.  204). 

The  next  contribution  to  American  literature  relative  to  the  pest,  is  by  Mr.  J.  G.  Jack,  of 
the  Arnold  Arboretum,  in  **  Garden  and  Forest,"  Vol.  X  ,  p.  394,  October,  1897.  Mr.  Jack 
states  that  the  insect  had  been  known  about  Boston  and  Cambridge,  Massachusetts,  for  many 
years,  and  for  several  years  had  been  destructive  to  almost  all  q[)ecies  of  willows  growing  in  the 
Arboretum.  It  had  been  found  burrowing  in  nearly  all  of  the  native  wiUows  except  a  few 
mountain  or  very  slender  stemed  species,  too  small  to  afford  sufficient  tissue  in  which  to  excavate 
their  chambers  or  feed  freely.  (Plate  fig.  6.)  Of  the  foreign  species  of  willoirs,  the  white 
willow,  cracked  willow  and  laurel  leaved  willow,  were  all  affected,  but  less  seriously  than  the 
Babylonian  weeping  willow.  All  of  the  species  of  poplar  in  the  Arboretum,  particularly  while 
young,  had  been  attacked,  and  to  a  less  extent  the  dwarf  birch,  BetiUa  pumHa^  and  the  Red 
River  birch,  B.  nigra.  So  abundant  was  the  pest,  find  so  extensive  its  ravages,  that  it  was 
hardly  possible  to  find  a  good  healthy  plant  among  the  scrubby  willows  about  Boston.  The 
•beetles  were  found  on  the  bark,  and  sometimes  on  the  foliage,  in  July  and  August.  Other 
information  is  given,  taken  from  European  authors. 

In  **  Psyche,"  Vol.  VIII.,  p.  371,  June,  1899,  Mr.  A.  U.  Kirkland  calls  attention  to  the 
iact  that,  about  some  of  the  shore  towns  in  eastern  Massachusetts,  this  insect  has  become  a 
serious  enemy  to  the  Balm  of  Gilead  trees,  which,  on  account  of  the  somewhat  marshy  land, 
constituted  by  far  the  most  common  shade  tree,  and  so  great  was  the  injury  that  at  that  time 
it  was  almost  impossible  to  find  a  sound  tree  of  this  species,  all  having  been  weakened  by  the 
attacks  of  this  borer,  and  later  broken  down  by  the  ice  storms  and  high  gales.  Serious  damage 
in  nurseries  is  also  recorded.  Mr.  Kirkland  began  in  June,  1897,  a  study  of  the  life  history  of 
the  species  in  this  country,  and  as  he  has  very  kindly  placed  his  notes  in  my  hands  for  use  in 
the  preparation  of  this  paper,  I  take  pleasure  not  only  in  appending  them  herewith,  but  in 
thanking  him  most  heartily  for  allowing  me  to  use  them.  I  am  also  further  indebted  to 
Mr.  Kirkland  for  translations  of  the  European  authors  from  which  I  have  so  freely  drawn.  The 
notes  just  mentioned  are  as  follows  : — 

June  30,  1897.  Larvae  abundant  at  Winthrop,  Massachusetts,  boring  in  Balm  of  Gilead 

trees  ;  larvae  nearly  full  grown,  and  some  forming  cells  to  pupate. 
Before  pupating  they  enlarge  their  burrows  to  the  outlet,  then  retreat 
to  the  upper  end  and  transform  in  a  neat  chamber.  57  larvae  taken 
from  a  stick  1|  inches  in  diameter,  and  2  feet  long. 

July  3,  1897.  Larvae  common  at  Saugus,  Massachusetts,  in  our  native  trembling  poplar. 
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July  4,  1897. 
July  14,  1897. 


July  22,  1897. 


July  28,  1897. 

July  31,  1897. 
August  17,  1897. 
May  22,  1898. 
May  29,  1898. 

June  6,  1898. 
June  15,  1898. 
June  27,  1898. 
July  6,  1898 
July  10,  1898. 


Many  small  beetles  yips  fa9ciat^u  and  its  allies)  abundant  in  61th  which 

oozes  from  the  burrows. 
From  the  middle  of  June  to  the  middle  of  July  sap  flows  freely  from  exits 

of  burrows.    Pupa  always  headed  towards  exit.   Large  infested  branchea 

wilt  and  die. 
In  infested  branches  taken  June  30th,  beetles  are  matured  to-day.    I  split 

open  branches  every  day  from  June  30th  on,  and  found  nearly  all  the 

larvae  pupated  July  3rd  and  4th.     Eighteen  days  will  pretty  closely 

cover  the  length  of  pupal  ptage. 
Plenty  of  beetles  in  the  infested  sticks  and  only  one  pupa  found.     But 

few  of  the  beetles  have  emerged  from  the  burrows  as  yet. 
Beetles  emerging  freely. 

Beetles  common.     Feeding  on  petioles  and  poplar  leaves. 
Captured  one  imago  at  Medford.     Probably  an  over-wintered  specimen. 
Found  plenty  of  larvae  in  native  willows  at  Medford.     This  shows  that 

the  insect  breeds  in  our  woodlands 
Larvae  are  feeding  rapidly  and  throwing  out  worm-dust  from  their  burrows. 
Larvae  boring  in  Popxdut  moiiiliferaj  at  Bedford,  Massachusetts. 
Larvae  nearly  full  grown. 
Beetles  mating  at  Medford. 
Larvae  beginning  to  pupate,  the  date  being  later  than  last  year.    The 

small  larvae  hibernate  in  the  cambium,  enter  the  wood  in  the  spring, 

and  make  a  rapid  growth  to  maturity.     The  base  of  young  trees  is  a 

favorite  point  of  attack  ;  older  trees  are  more  difficult  to  affect. 
Found  larvae  boring  in  silver  poplar  {Boliana  poplar). 
Beetles  abundant  at  Springfield,  Massachusetts,  along  the  Connecticut 

River  ;  feeding  on  the  cotton  wood. 
Imagoes  mating  at  Maiden. 
Beetles  abundant  and  feeding  on  petioles  and  younj?  ^wigs,  at  Winthrop, 

Massachusetts. 
Found  minute  larvae  under  leaf  scars  in  poplars  at  Abington,  Massachu- 
setts.    Larvae  ^th  of  an  inch  long,  curved,  pale  greenish,  and  only 

slightly  active. 
Young  larvae  abundant  in  bark  beneath  leaf  scars  on  poplars  at  Winthrop. 

Burrows  about  one  inch  long  now  mainly  in  the  bark,  and  full  of  black 

castings. 

Larvae  now  entering  the  wood,  having  finished  feeding  in  the  bark. 

Larvae  7  to  10  mm.  long  and  feeding  rapidly. 

Found  eggs  of  this  insect  for  the  first  time,  in  poplars,  at  Wyman^s 

Nurseries  at  Abington.      They  were  wedged  in  under  the  bark  in 

ff 

cavities  at  the  base  of  young  branches.  The  beetle  gouges  out  a  hole 
for  each  egg,  and  leaves  from  one  to  four  in  a  spot.  In  some  of  the 
infested  sticks  the  eggs  have  hatched  and  the  tiny  larvae  have  com- 
menced feeding.  This  finding  of  the  eggs  closes  the  gap  in  the  life 
histoxy  of  the  insect. 

Unless  there  are  adults  in  spring,  which,  as  in  Europe,  deposit  eggs  in  May,  and 
Mr.  Kirkland  overlooked  those,  which  is  hardly  possible,  he  has  given  the  full  life  histoiy, 
for  the  first  time.  It  is  possible  that  the  single  annual  brood  is  not,  as  seems  to  be  the  OMe  in 
Europe,  intercepted  by  winter.     Certain  it  was  that  the  insect  was  pairing  at  Bnflklcv  N.T., 


July  16,  1898. 
July  30,  1898. 

September  15,  1898. 
September  21,  1898. 

April  5,  1899. 


May  10,  1899. 


May  18,  1899. 
Juno  4,  1899. 
October  2,  1899. 
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August  24th,  1896,  and  oyipositing  at  Ashtabula,  O.,  on  October  5th,  1901,  though  in  this  latter 
case  it  might  have  been  by  a  belated  female.  Mr.  Burgess  examined  many  poplars  in  the  city 
of  Ashtabula  without  finding  the  insect,  and  but  a  single  female  waa  to  be  found  on  the  willows 
in  a  deep  ravine  near  the  city.  This  female  was  observed  in  the  act  of  oviposition,  the  place 
selected  by  her  being  one  of  the  corky  growths,  common  on  the  willow  bark.  The  day  was 
cool,  and  the  beetle  worked  on  the  south  side  of  the  tree,  pushing  her  snout  into  the  corky  bark 
a8  far  as  it  would  extend,  and  worked  it  about  so  that  quite  a  cavity  was  excavated.  She  was 
thus  engaged  when  found,  and  continued  to  work  for  forty  minutes.  At  the  end  of  this  time  she 
reversed  her  position,  and,  placing  her  ovipositor  in  the  cavity,  forced  it  in  the  entire  length, 
her  position  at  the  time  being  parallel  to  the  ground.  After  remaining  motionless  for  three 
minutes  she  began  to  move  the  abdomen  and  ovipositor  upward  and  downward,  and,  though 
something  could  be  observed  passing  into  the  cavity,  whether  the  egg  or  some  mucilaginous 
matter  could  not  be  determined,  but  in  any  case,  when  she  had  finished  her  work  the  cavity  was 
completely  closed.  Turning  about  again  she  seemed  to  examine  her  work  with  snout  and 
-antenna,  and,  apparently  satisfied  therewith,  she  sought  out  another  similar  corky  growth  and 
began  her  work  when  she  was  captured,  remaining  alive,  however,  until  October  10th.  The 
aection  of  willow  showing  the  egg  as  it  was  placed  by  the  insect  is  shown  by  fig.  5,  plate. 
It  will  be  noticed  that  it  was  jammed  into  place,  and  probably  packed  securely  with  the  sur-^ 
rounding  tissue,  reduced  to  pulp  by  the  jaws  of  the  beetle. 

The  egg  is  oval,  pale  yellowish  white  ;  length,  1.5  mm.;  width,  0.8  mm. 

It  would  appear  from  the  foregoing  that  this  insect  has  come  among  us  to  attack  our 
willows,  poplars  and  probably  some  other  shade  and  ornamental  trees  that  are  found  in  our 
parks,  cemeteries  and  other  public  grounds,  as  well  as  along  our  streets ;  also,  that  it  is  a 
nursery  pest  as  well.  The  Carolina  poplar,  on  account  of  its  symmetrical  form  and  rapid 
growth,  has  been  very  largely  planted  during  the  last  ten  years,  and  it  remains  to  be  seen  what 
effect  this  foreign  insect  will  have  upon  these,  especially  as  Mr.  Kirkland  informs  me  that,  at 
present,  the  species  is  a  serious  pest  in  nurseries  where  poplars  and  willows  are  propagated,  and 
on  low  lands  where  these  are  the  principal  shade  trees. 

Prevention. 

If,  as  now  seems  to  be  the  case,  the  insects  live  over  in  the  bark  as  very  young  larvae,  it 
will  be  difficult  to  detect  their  presence  until  the  next  summer,  so  that  burning  infested  trees  in 
winter  will  be  impracticable,  as  the  presence  of  the  borer  will  only  show  after  the  injury  has 
been  done  and  the  culprit  escaped.  Something  may  be  accomplished  by  burning  in  late  spring 
such  trees  as  are  seen  to  be  infested,  thus  destroying  the  pest  before  it  develops  and  escapes. 
The  outlook,  however,  is  not  encouraging  in  the  matter  of  protecting  trees  frum  attack. 


THE  COMMON  CHEESE  MITE,  TYROOLYPHUS  SIRO,  LIVING  IN 

SPOROTRICHUM  GLOBULIFERUM.' 

By  F.  M.  Webster. 

Since  the  year  1896  I  have  been  distributing  from  one  hundred  to  several  thousand  small 
boxes  of  this  fungus  each  year  to  farmers  in  Ohio,  to  be  used  against  the  chinch  bug,  Blisnia 
iencopterxu. 

In  the  preparation  of  this  fungus  for  distribution,  we  h^ve  followed  the  more  recent  method 
of  cultivating  it  in  (quantity  on  a  base  of  sterilized  beef  broth  and  com  meal,  but  recently  an 
unexpected  difficulty  has  arisen  in  the  shape  of  *'.he  ravages  of  the  common  cheese  mite,  which 
makes  its  way  into  the  boxes  of  the  prepared  material,  after  it  has  been  dried  and  put  away  for 
use,  and  reduces  the  concents  of  the  boxes  to  powder,  so  that  it  is  simply  a  crawling  msaa« 
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OuriooBly  enough,  despite  the  attack  of  these  mitea^  one  of  my  aisiitants,  Mr.  Newell«  took  a 
quantity  of  this  mass  of  powdered  meal  and  mites  and  with  this  was  enabled  to  get  a  fine  culture 
in  a  bottle  of  the  sterilized  meal  and  broth  dough. 

The  mite  attacks  not  only  cheese  but  sugar,  flour,  cured  hams,  wool,  seeds  and  many  other 
articles  of  food  and  commerce.  Evidently  it  is  in  this  case  the  dough  that  attracts  them,  but  aa 
against  them  this  species  of  entomogenous  fungi  is  clearly  harmless. 


THE  HIBERNATION  OF  INSECTS. 

By  Prof.  W.  Lochhbad,  Ontabio  Agricultural  College.    ' 

A  very  puzzling  question,  yet  a  very  important  one,  is  frequently  asked  :  **  Why  do  some 
insects  pass  the  winter  as  adults  ;  some  as  pupAe  ;  some  as  larvae  ;  and  others  in  the  egg 
stage?" 

To  answer  this  question  the  entire  history  of  the  development  of  insects  would  require  to 
be  known,  for  there  seems  to  be  but  little  doubt  that  the  parcicular  hibernation  form  is  the 
visible  expression  of  the  influence  of  many  factors,  such  as  change  of  environment,  nature  and 
abundance  of  food,  and  change  of  habit.  The  question  of  hibernation  is  clearly  closely 
associated  with  that  of  metamorphosis,  and  any  intelligent  discussion  of  hibernation  must 
necessarily  deal  with  the  causes  of  metamorphosis.  When  this  connection  is  realized,  it  ia 
plain  that  in  dealing  with  hibernation  forms  of  insects  we  are  dealing  with  one  of  the  most 
difficult  problems  in  biology.  No  attempt  wiU  be  made  here  to  solve  the  difficulty,  but,  perhaps, 
the  presentation  of  a  few  facts  regarding  hibernation  fdrms  may  be  useful  and  interesting. 

The  members  of  the  order  Orthoptera,  almost  without  exception,  hibernate  in  the  egg  stage; 
the  HemipUra  mainly  in  the  egg,  or  adult  condition  ;  the  Neuroptera  as  larvae  ;  the  Lepidoptei-a 
in  the  ogg,  larval,  pupal,  or  adult  condition  ;  the  CoUoptera  as  pupae  or  adults ;  the  Hymenoptera 
as  larvae  or  pupae  ;  the  Diptera  as  larvae,  pupae,  or  adults. 

According  to  the  foregoing,  it  would  appear  that  the  insects  that  pass  through  an  incomplete 
i|ietamorphosis  have  but  one,  or  at  most  two,  forms  of  hibernation,  while  the  insects  which 
pass  through  a  complete  metamorphosis  have  several  forms  of  hibernation. 

When  we  remember  that  the  modifications  in  the  stages  of  metamorphosis  are  modifications 
in  the  form  and  functions  of  organs  in  adaptation  to  a  changed  environment,  it  becomes  evident 
that  the  insect  may  winter  over  in  any  one  of  the  four  stages.  That  stage  will  be  chosen  which 
will  suffer  least  by  the  change  of  environment.  For  example,  in  those  forms  whose  larval 
existence  is  spent  in  semi-liquid  decomposing  matter,  it  would  be  practically  disastrous  for  them 
to  remain  as  larvae,  when  intense  cold  sets  in  and  changes  the  condition  of  the  medium.  They 
are  more  likely  to  survive  as  pupae,  or  adults,  in  a  dry  medium. 

With  reference  to  metamorphosis,  insects  are  divided  into  the  Htmimetahcla^  or  those  with 
an  incomplete  metamorphosis,  and  the  Holometabola^  or  those  with  a  complete  metamorphosis. 
In  the  former  there  is  a  gradual  change  from  the  larva  to  the  perfect  insect,  while  in  the  latter 
the  insects  pass  through  a  resting  pupal  stage. 

With  regard  to  the  stages  of  development,  some  of  them  show  better  adaptation  to 
hibernation  than  others,  although  it  is  impossible  at  present  to  explain  why  some  butterflies 
winter  over  in  the  adult  state  and  others  in  the  chrysalis  ;  or  why  some  flies  winter  over  in  the 
larval  state,  some  in  the  pupal,  and  others  in  the  adult. 

Brief  notes  of  the  stages  will  be  given  here  beginning  with  the  Egg,  dwelling  chiefly  on 
characters  which  enable  the  insect  to  liibernate. 

The  Eggs,  Eggs  of  insects  are  protected  by  two  coats  or  membranes,  an  inner  viUUint 
membrane,  and  an  outer  chorion^  composed  of  two  layers.  When  eggs  are  laid  in  situations 
exposed  to  the  weather  and  cold,  the  shell,  or  chorion,  is  very  solid,  and  sometimes  strengthened 
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by  riba  and'iidgM.  Within  the  eokU  nf  the  ^[g  an  tiie  yoIk-niftM  luid  the  germinal  *eaicle, 
which  lies  within  the  yolk-nuwa.  The  amount  of  jolk-maw  ia  usually  large,  and  it  is  olaimed 
by  Bnuer  that  the  eggi  of  ioaeota  which  undergo  incomplete  metamorphoeia  contain  relativdy 
more  yolk  than  thMe  of  inaeota  with  complete  metamorphoaia.  Aa  the  germinal  veaiole  liea 
within  the  yolk,  it  ia  Mcnrely  protected  againat  ohangei  of  temperature  and  moiature,  w  the 
yolk  is  mainly  oompoaed  of  fat  globules.  The  eftga  of  aome  insect*  possess  remarkable  vitality, 
auoh  M  those  of  the  "  Walking  Stick,"  and  Bittacus,  which  survive  two  or  more  years. 

Naturally,  then,  we  might  expect  to  find  aome  insects  in  all  the  Orders  hibernating  in  the 
egg  state.     The  fnlluwing  common  forms  winter  aa  eggs  : — 

Hant-lice  (Aphididitt). 

Tree-Hoopera  (Membracidae). 

Leaf-Hoppers  {Jasiidat). 

Host  Scale  Insects  (Coeeidae). 

Leaf-bugs  (Oaptldiie). 

Oraas-hoppers  {Acridido'). 

Locusts  (Locnttiilae). 

CrickeU  (OryUidae). 

Walking-Sticks  (Pkatmidae). 

Oipay  Moths  {Oenerin  ditpar). 

Fall  Canker  Worm  (PalaeaeTita  poiatlaria). 

Tuaaock  Moth  {OrgifM  leiKorfiymu).  Fig,  33_    ^.dnMer  of 

Tent-Caterpillars  (Cluiccampo  Americana,  and  C.  diattria)  Ttot  Caterpillar, 

(fig.  33). 

The  Larvat.  Insect  Urvae  differ  from  the  immature  forms  of  other  invertebrates  in  the 
poaseesion  of  the  lyatems  of  organs  and  the  aame  number  of  segments  in  the  head,  thoax,  «nd 
abdomen.     When  ready  to  pupate  the  larrae  are  always  larger  than  the  adulti. 


Fig.  31.     Cnt-Wonn. 


Fig.  3C.    Wire- Worms. 

Tig.  36.      Laehnoetems.       1.   Papa;    3.   '-White 
Grab  "  ;  3  and  4.  Beetle. 

From  the  fact  that  the  larval  stage  is  the  growing  time  of  the  insect  it  Ie  nut  to  be  expected 
that  hibernating  larTfe  will  often  occur.  Moreover,  the  relatively  large  amount  of  Buide  within 
the  body  ot  the  Isrvee,  and  the  thin  dermis  just  after  moulting,  make  them  extremely  sensitive 
and  liable  to  injury  from  freezing  and  other  temperature  changes. 
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SoDie  inseots,  however,  do  hibernate  u  Urre,  but  these  are  all  protectod  in  tli«  grooad, 
aud  in  the  mud  at  the  bottom  of  ponds,  or  in  specially  conatroeted  cocoons,  or  other  oorering. 
The  following  insects  hibernate  as  larrte  : 

Codling  Wonn  (Carpocapta  pomontUa). 

Bud-Moth  Caterpillar  (Tmrloeera  oceUana). 

Most  Cut- Worms  (Noclnidir:),  Fig  34. 

Pewh-Tree  Borer  (Santitita  tritiom). 

Blister- Bee  tie*  {Epieavla  P«ni»\tlvar.ica  S.  vUtata,  B.  einirra). 

Joint- Worms  [I$o»oma  tritici). 

Hessian  Fly  (Cecidomyia  dedrii^oT).  as  "  Flax-seed." 

Ichneumon-Fly  (Ichnfumonidm). 

Ant-Lions  {Hemerobiida). 

Wire.  Worms  (EUtteridix),  Fig.  35. 

White  Grubs  (EacAiwwterjia/iwca).,  Fig.  3«. 

San  Joi^  Scale  (Aipidiotiu  ptmieioma). 

CiambuB  Moth  {Crambidir). 

Tht  Fnpu:.  True  pupee  only  occur  amonif  insect*  which  undergo  complete  metamorphoaia. 
Ah  the  pupal  period  is  the  resting,  inactive  stage,  when  no  food  is  taken,  and  when  the  pupa 


FJK.  es.    Telea  polypb'mni  cc 


Fill.  41-  Chrnilii 
of  Ullkwwd  Bat- 
tel flr  (Archippos). 


Vig.  87.    AttacQi  pramethea 


itself  ie  protected  by  a  thick,  chitinous,  imperviouN  coat,  by  a  thickly-clad  silk  coooon,  or  by  an 
earthen  cell  in  the  grqund,  the  majority  of  insects  usually  pass  the  winter  in  this  stage.  In  tlui 
stage,  the  circulation  and  respiration  is  much  lessened,  while  the  snpply  ef  fat  stored  up  by  the 
larvtc  is  sufficient  for  the  needs  of  the  pupa. 
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It  is  interMting  to  itud^  tb«  pupal  fonni  of  ineeoU,  with  reference  to  their  KUptationa  to 
tbeii  •nrroundiDge.  When  pupee  ue  tnoued  within  cocoons  (Fixi.  37,  3b,  SB)  or  earthen  cells 
(Fig.  36)  tliej  are  smooth  and  rounded,  but  when  ohrjialids  are  formed,  such  as  is  the caae  with 
butterflies,  and  when  there  is  considerable  expoeure  to  wind  and  weather,  they  are  rough  and 
angular  (Fig.  40  b).  The  ohiTsalids  of  the  Nymphalidse,  to  which  the  Milk- Weed  Bntterflji 
belongs  (Fig.  41J,  are  all  auapended  by  means  of  a  button  of  silk  to  the  under  surface  of  some 
object,  and  they  awing  freely.  It  is  plain  that  the  "  homy  tubercles  and  roughened,  oallouaed 
ridgea"  of  such  chrysalids  protect  the  swaying  bodies.  The  chryaalids  of  the  Papilionids  (Fig.  48)^ 


Vif.  40.    a,    Laira;    b,   chryiali*  of  Llnenltii  disippu* 
batMifly,  BhawinK  angulatiao*  and  mode  of  ~ '~ 


Tit.  48.  OhryttUt  of  Papilio  phUenoi.  a.  Back 
view,  ihowing  aaatiUtioDi ;  b,  nde  *iew, 
sbowiuB  mode  of 


to  which  onr  Swallow-tails  and  Cabbage-butterfly  belong,  are  held  in  place  both  by  a  button  of 
■ilk  and  by  a  girdle  of  the  same  material,  which  passes  around  the  middle  of  the  chrysalis. 

Among  the  common  insects  which  hibernate  as  pupa  are  : 

Ilia  Sphinges  (Sphingida). 

Cabbie-butterflies  (PterU  rapir). 

Cecropia  (Samia  eteropia). 

Polyphemus  [Telfa  piAyphtmnt). 

Corn-Worm  {Hdiothia  armigeT). 

Army-Worm  (Xcucan'a  unipuiicta] 

Datana  Miniitra. 

Spring  Canker- Worm  (FtUauerita  vemata). 

Pea  and  Bean  Weevils  (Bruckiu piti,  B.  obteeiiu) 

Squaah-Borers  {MttUtla  eeto). 

Potato  Beetle  {Dnryphora  dteemlunata). 

Saw-flies  {TenthrediiMf). 

Phorbia. 

Obet  ca  bimaewlata. 

Pear  Hidge  (Diplotu  pijrinyra). 

Clover-aeed  Midge  {Ceeidomi/ia  Itgitminicola). 

The  AduUt.  Many  insects  in  their  adult  condition  are  strongly  chitinieed  and  otherwiae 
prot«etad  against  wind,  cold  and  rain.  Such  forms  are  well  able  to  hibernate,  more  eapeeially 
in  the  dormant  oonditioo.     Among  common  forms  ate  : 

Qrape-vine  Flea-beetle  (Balliea  dudybea) 

l*ltim  Curoulio  {CoaotracMut  nenuphar) 

PoUt«-atalk  Borer  {TriehobarU  S—nUata) 
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ABpamgUA  Beetles  (Crioceris  asparagi  and  C,  12 — jpMnciaia\  Figs.  16,  19. 

Potato  Beetles 

Cucumber  Beetles  {Diahrotica  tittata,  D,  IS^-pnnctata),  Figs.  44,  45. 

BufiG&lo  Carpet  Beetles  (Anthrenus  9erophvlariae) 

Bark  Beetles  {Scolytidae) 

Squash-bugs  {Anam  trUtit) 

Lace-Bags  (Tingitidae) 

Chinch-bugs  (LygceidiF) 

Stink-bugs  (Ftntatomidae) 

Pear-tree  Psylla  (Psylla  pyricola) 

Leaf -Hoppers  (Jamdae)  ^'flf.  44.  piabrotica  Fig.  46,  Diabrotiea 

/  V  1  Vittau.  12— Punctata. 

Green-fruit  Worm  {Xyliua) 

Mourning  Cloak  Butterfly  ( l^mussa  antiapa) 

Army  Worm  (Leiicinia  unipuncta) 

The  more  the  question  of  hibernation  forms  is  studied,  the  more  difficult  it  seems  to  account 
for  the  great  number  of  variations  ;  at  the  same  time  it  becomes  apparent  that  the  particular 
form  assumed  during  winter  can  only  be  determined  by  a  study  of  the  phylogeny  of  the  insect 
All  Zoologists  are  not  agreed  as  to  the  probable  habitat  of  the  primitive  insects,  but  the  bulk  of 
the  evidence  points  to  them  as  land-dwellers  and  not  water-dwellers.     That  the  primitive  adult 
insects  were  wingless  and  like  the  larvae  is  also  conceded.     They  were  ametabolic,  that  is,  under- 
going no  metamorphosis.     Our  Thysanurans  are  supposed  by  some  Zoologists  to  reveal  many  of 
the  characters  of  the  primitive  insects.       They  live  in  damp  places,  under  stones  and  rubbiib, 
aiid  are  protected  by  these  objects  during  winter,  and  there  is  no  need  for  any  special  hibernation 
form.     We  can  rradily  imagine,  however,  th<*t  as  the  numbers  of  the  primitive  insects  increased, 
a  '*  struggle  for  existence  "  would  arise,  and  natural  selection  would  choose  out  those  forms  that 
by  accident,  or  otherwise,  adapted  themselves  to  chansred  conditions,  either  on  land,  in  the  air, 
or  in  the  water.     Tracheal  gills  of  aquatic  larvae  may  be  regarded  as  an  adaptation  to  an  aquatic 
<;ondition,  and  wings  as  an  adaptation  to  an  aerial  existence.       When  iw  ects  possessed  wings, 
environmental  changes  would  be  great  and  there  would  arise  the  necessity  for  a   **  Division  of 
Labor  "  on  account  of  the  difliculty  in  securing  food  during  the  winter  season.     The  larval  stage 
was  devoted  to  thn  acquiring  of  food,  and  to  growth,  and  the  adult  to  reproduction.     Then  came 
the  pupal  stage,  as  an  act  of  necessity,  to  bridge  over  the  gap  between  larva  and  adult,  when 
preparations  could  be  made  for  the  complete  formation  of  the  adult.     According  to  this,  the  pupa 
would  be  the  normal  hibernation  form  for  most  insects  in  our  latitude. 


ANGST  A  ARCHIPPUS  DOES  NOT  HIBERNATE. 
By  J.  Alston  Moffat,  London,  Ont. 

The  method  of  explaining  the  unobserved  portions  of  the  life  history  of  Aiiosia  Archipput 
by  analogy,  or  bringing  them  into  conformity  with  what  was  known  in  the  life  history  of  other 
butterflies,  has  retarded  rather  than  assisted  in  removing  the  difficulties  connected  with  it. 
There  are  several  peculiarities  in  the  life  history  of  that  butterfly  which  have  been  often  enough 
observed  to  place  them  amongst  the  established  laws  of  its  nature,  that  are  so  different  from 
anything  known  in  the  life  of  other  butterflies,  that  it  becomes  necessary  to  seek  an  explanation 
of  the  unobserved  portions  of  its  history,  in  accordance  with  what  is  known  in  its  own  life 
rather  than  in  the  life  history  of  other  butterflies. 

For  instance,  it  does  not  pass  the  winter  in  the  mature  state  in  this  locality.  'Kt>r  oan  it 
survive  it  in  any  of  the  stages  of  its  existence  in  its  northern  breeding  grounds ;  henoe  after 
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each  succeeding  winter  theee  regions  where  it  is  produced  in  the  greatest  abundance  have  to  be 
replenished  in  the  spring  by  individuals  coming  from  the  south.  (Using  these  geographical 
terms  in  an  undefined  manner).  Its  noticeable  habit  of  congregating  in  immense  swarms  in  the 
north  at  the  end  of  summer,  combined  with  their  utter  disregard  for  each  other  sexually,  whilst 
closely  associated  with  each  other  individually  for  so  long  a  time,  is  without  a  parallel^ in  any 
other  known  species  and  therefore  has  a  special  significance  of  its  own.  Then  the  fact  that 
these  swarms  move  off  together  on  the  approach  of  winter,  as  if  by  mutual  understanding,  in  a 
southerly  direction,  combined  with  the  fact  that  similar  swarms  have  been  observed  on  more 
than  one  occasion  wintering  in  the  south,  where  such  multitudes  could  not  have  been  bred  on 
account  of  the  scarcity  of  their  food  plant  there,  clearly  indicates  that  they  had  come  from  the 
north  where  they  are  bred  in  such  profusion.  When  I  wrote  my  paper  for  the  31st  annual 
Report  of  the  Entomological  Society  of  Ontario,  1900,  although  quite  convinced  that  Anosia 
Archippus  was  not  a  hibernating  butterfly,  yet  I  could  not  produce  the  evidence  necessary  to 
sustain  and  justify  my  belief,  so  I  sent  a  copy  of  that  report  to  Dr.  Thaxter  with  a  note  calling 
his  attention  to  it,  that  he  might  have  an  opportunity  of  correcting  any  erroneous  conclusions  J 
had  arrived  at,  if  he  thought  necessary.  In  return  I  received  a  most  genial  acknowledgement 
from  the  doctor,  from  which  I  have  the  pleasure  of  copying  the  following  statement  which  is 
connected  with  the  subject  in  hand  : 

^'  About  those  Archippus  butterflies  I  have  a  memorandum  on  the  sketch  which  I  made  at 
Appalachicola  [which  was  published  in  the  Canadian  Entomologist,  vol.  xii.  (1880)  page  38], 
Fig.  46  to  the  effect  that  it  was  drawn  from  nature  January  3rd,  1873.  If  I  remember  rightly 
the  butterflies  did  not  be^iu  to  scatter  till  February  and  then  many  were  seen  in  coitu." 

That  appears  to  be  conclusive  and  makes  it  certain  that  those  flocks  of  Archippus  butterflies 

seen  by  Dr.  Thaxter  in  Florida  (Fig.  46),  were  not 
there  in  search  of  a  place  to  hibernate,  but  with 
the  intention  of  passing  the  time  in  an  active  state 
until  their  season  for  breeding  had  arrived.  The 
chain  of  evidence  now  seems  to  be  complete,  al- 
thuugh  every  link  in  that  chain  has  not  yet  been 
forged  ;  that  those  immense  swarms  that  come 
together  in  the  north  where  they  were  produced  in 
such  profusion,  take  their  departure  in  flocks  from 
the  north  for  the  very  purpose  of  going  south  to 
winter  there.  Not  always  in  a  direct  line  but 
always  tending  in  that  direction,  their  movements 
are  influenced  by  the  nature  of  the  route  and  the  ' 
FiK.  46.  character  of  the  weather.    Not  rushing  impetuously 

onward  to  their  destination  as  some  butterflies  are  reported  as  doing,  '*  Entomologist's  Record," 
vol.  xiii.,  page  98,  but  as  becoming  their  regal  character,  deliberate  and  dignified  in  all  their 
movements  ;  enjoying  their  journey  and  the  novelties  of  the  way  ;  having  none  of  the  distrac- 
tions of  family  affairs  to  disturb  their  equanimity,  being  quite  conscious  that  the  serious  busi- 
ness of  their  life  is  well  off  in  the  future  and  that  in  good  time  they  will  reach  a  suitable  lcx»lity 
where  they  may  spend  the  winter  in  comfort  and  safety. 

Having  thus  obtained  a  satisfactory  explanation  of  their  autumnal  gatherings  in  the  north, 
as  part  of  their  constitutional  habit  of  wintering  in  the  south,  one  may  regard  that  portion  of 
ArchippMs  life  history  as  conclusively  settled,  and  turn  our  attention  to  its  spring  movements, 
and  enquire,  when  and  from  whence  do  the  northerly  migrations  originate?  In  the  absence  of 
observed  data  we  will  have  to  be  guided  in  the  formation  of  our  opinions  on  the  subject,  by 
the  well  known  habits  of  the  butterfly,  and  the  climatic  conditions  of  the  localities  it  frequents. 
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Those  swarms  of  Archippus  that  were  seen  wintering  in  Florida,  probably  reached  that 
locality  from  somewhere  in  the  north,  about  the  end  of  November.  They  broke  up  in  February 
and  dispersed.  Then,  as  is  naturally  to  be  expected,  the  sexual  desires  which  had  for  so  long 
lain  dormant  were  aroused,  and  they  prepared  to  carry  out  the  purpose  of  their  existence, 
namely,  the  multiplication  of  their  kind.  With  that  end  in  view  they  must  first  find  AscUpian  the 
fo6d-p]ant  of  their  progeny  ;  reported  to  be  always  scarce  in  Florida,  and  in  February  probably 
no  fresh  plants  of  it  to  be  seen  there.  Where  then  are  they  to  obtain  it?  ^Certainly  not  by 
goin^  northward  at  that  time  of  the  year,  but  by  going  still  further  south. 

Prof.  Riley  as  early  as  1878  made  observations  upon  southerly  sprinii^  movements,  but 
being  confused  with  the  hibernating  theory  he  failed  to  realize  their  full  significance.  From  an 
article  in  the  ^*  Scientific  American  "  for  April  6,  1878,  a  part  of  which  he  produced  in  the 
^'American  Entomologist,''  Volume  III.,  Page  102,  I  copy  the  foUowiog  that  bears 
on  the  subject.  After  giving  his  view  of  their  manner  of  spreading  northward  in  the  summer, 
and  their  flocking  to  the  south  in  autumn,  he  says: 

**  We  can  thus  understand  how  there  are  two,  three  or  more  broods  in  southerly  regions,  but 
only  one  toward  British  America.  The  exceptional  flights  noticed  in  the  spring,  and  which,  so 
far  as  recorded,  take  place  quite  early  and  in  the  same  southerly  direction,  find  a  similar 
explanation.  They  may  be  looked  upon  as  continuations  of  the  autumn  flights.  Hibernating  in 
the  temperate  belt,  the  butterflies  are  awakened  and  aroused  upon  the  advent  of  spring,  to  find 
the  milk- weeds  not  yet  started,  and  they  instinctively  pass  to  more  southern  regions,  where 
spring  is  more  advanced.  " 

Eliminating  from  that  statement  the  hibernating  idea,  it  is  otherwise  quite  in  accordance 
with  what  we  know  of  the  habits  of  the  butterfly.  Whilst  the  region  of  which  Dr.  Riley  was 
speaking  being  Texas,  Indian  Teiritory  and  Kansas,  where  the  autumn  flocks  would  be  gathered 
from  a  different  part  of  the  c  ^ntinent  than  those  came  from  which  were  seen  in  Florida,  their 
movements  would  be  influenced  by  the  character  of  that  region,  yet  their  natural  disposition 
would  remain  the  same,  which  is  to  move  on  and  extend  the  species  where  ever  it  can  find  suit- 
able conditions.  Now  the  whole  literature  of  the  species  testifies  to  its  being  a  wanderer. 
Tet  we  know  by  its  conduct  in  the  north  that  it  does  not  wander  aimlesly.  It  seems  to  have  a 
purpose  and  **  a  method  in  its  madness  "  in  that  respect  which  looks  wonderfully  intelligent. 

That  habit  being  constitutional  to  the  species,  it  will  be  found  in  some  measure  to  in- 
fluence every  individual  of  it  and  control  its  movements  to  the  utmost  limits  of  its  southern 
habitat  on  this  continent,  therefore,  we  are  not  warranted  in  restricting  its  northerly  migratory 
movements  in  the  spring  to  those  individuals  found  in  the  more  northern  portions  of  its  southern 
home.  For  those  northern  bred  specimens  that  wintered  there,  when  they  have  been  aroused 
t  >  activity  by  the  approach  of  their  breeding  season,  will  move  southward  for  we  know  not  how 
far,  depositing  es[gs  as  they  go  before  they  are  exhausted,  whilst  at*the  same^time^  those'  bom 
in  extreme  limits  of  its  southern  breeding  grounds,  impelled  by  that  intense desiie  1 3  travel  and 
spread  its  kind  will  be  moving  northward.  Thus  migrations  in  opposite  directions  will  be  going 
on  together  ;  and  it  may  yet  be  discovered,  that  the  majestic  sweep  of  that  annual  movement  is 
far  more  extensive,  regular  and  continuous  than  has  ever  been  suspected. 

On  such  considerations  as  these,  in  the  absence  of  actual  observations,  we  have  to  de- 
pend in  forming  our  conclusions  as  to  when,  and  from  whence,  the  first  arrivals  in  the  north 
have  their  origin.  Those  that  reach  West  Virginia  about  the  end  of  March,  would  appear 
necessarily  to  come  from  somewhere  much  further  south  than  Florida  ;  whilst  those  that  reacA 
Ontario  about  the  end  of  May,  might  be  bom  there  or  thereabout.  But  so  much  depends  upf*n 
the  character  of  the  seasons,  and  the  directness  or  otherwise  of  the  flight  of  the  butterflies, 
that  all  positive  conclusions  must  be  withheld.  The  climate  of  Florida  is  not  always  favonUe 
as  a  winter  residence  for  the  batterfly.    Cold  WAves  from  the  north  descend  upon  it  at  iimes. 
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so  as  to  destroy  the  orange  groves,  and  a  few  years  ago  a  frost  in  the  South  nearly  exterminated 
the  blue  birds,  and  for  years  after  scarcely  one  was  to  be  seen  in  Ontario,  and  only  now  ate 
they  becoming  comn\on,  and  it  may  be  years  yet  before  they  are  as  plentiful  as  formerly. 

Now,  Archipptis  is  not  likely  to  survive  a  frost  that  killed  blue  birds  ;  yet  no  one  in  the 
north  observed  an  unusual  absence  of  Archippus  in  the  following  season,  as  was  the  case  with 
the  blue  birds  ;  and  yet  the  probability  is,  that  a  wide  belt  alonp;  the  South  Atlantic  States  was 
«wept  clear  of  this  particular  butterfly  during  that  winter.  So  we  see  that  such  a  widely 
extended  migratory  movement  is  necessary  to  maintain  the  regular  northern  supply  for  propa- 
gating purposes  in  that  region. 

In  regard  to  the  number  of  broods  in  a  season  produced  by  the  species  in  its  tropical  home, 
we  are  as  yet  without  information.  But,  from  what  we  know  of  its  nature  and  habits,  it  seems 
as  if  it  would  require  several  to  enable  it  to  complete  its  annual  functions.  That  it  has  no  well 
defined  broods  in  the  north  is  certain,  and  the  long  continued  straggling  nature  of  its  oviposi  • 
tion  supplies  us  with  the  reason  for  it.  (Scudder's  **  Butterflies  of  Eastern  U.  S.  and  Canada,'' 
Vol.  I.  page  742).  And  as  it  will  follow  the  same  course  in  the  South,  it  will  make  it  very 
•difficult  to  determine  the  number  of  its  broods  there.  That  Mr.  Edwards  has  seen  them  pair- 
ing in  W.  Va.  is  indicated  by  his  remarks  when  dealing  with  the  subject  (  '*  Psyche,"  Vol.  II., 
page  169),  which  may  be  regarded  as  illustrating  its  habits  in  that  locality,  but  that  there  would 
be  as  many  broods  in  nature  as  he  obtained  in  confinement  does  not  seem  probable  ;  or  tiiat  the 
T>utterflies  bred  there  in  nature  would  remain  there  to  breed  again  is  not  at  all  likely,  as  it  is 
not  in  aocordance  with  its  nature  and  habits  to  do  so.  I  saw  Archippus  pairing  on  one  occasion 
At  Hamilton,  in  numbers,  about  the  middle  of  June  (Can.  Ent.,  Vol.  XX.,  p.  137),  But  singu- 
larly enough,  it  was  the  only  instance  of  the  kind  that  I  ever  witnessed  ;  and  that  single  in- 
stance cannot  be  regarded  as  exhibiting  the  regular  habit  of  the  species  in  that  locality,  but 
rather  as  an  unusual  and  exceptional  occurrence,  for  which  there  would  be  some  special  reason 
if  we  only  could  trace  it.  I  do  not  now  consider  that  those  pairing  individuals  that  I  saw  would 
be  the  first  arrivals  of  the  season  for  that  year,  but  rather  that  they  belonged  to  a  brood  pro- 
duced in  some  less  distant  locality,  but  yet  bad  travelled  far  before  they  were  ready  to  mate, 
and  would  proceed  yet  further  north  in  conformity  with  the  established  habits  of  the  species. 

The  desire  to  travel,  which  is  sc  strongly  developed  in  Anodia  Archippusy  and  which  is  so 
strikingly  disclosed  in  its  regular  miotrations  on  this  continent,  which  constrains  it  as  it  were  to 
turn  its  head  northward  in^the  spring,  and  southward  in  the  autumn,  and  holds  it  as  rigidly  to 
these  points  of  the  compass  until  it  reaches  the  furthest  limits  of  favorable  breeding  condi- 
tions, is  a  faculty  of  direction  which  we  do  not  yet  comprehend.     The  migrations  of  birds  w  1 
not  assist  us  to  unravel  the  mystery,  as  the  old  birds  are  supposed  to  guide  the  young  ones  on 
their  first  trip.     The  finding  of  their  homes  at  long  distances  by  cats,  dogs  and  carrier  pigeons 
does  not  apply,  as  in  these  instances  it  is  with  them  a  return  journey  ;  none  of  our  butterflies 
were  ever  over  that  road  before.     Sight  avails  them  not.     Scent,  as  we  know  it,  cannot  assist 
them  ;  and  yet  there  may  be  an  influence  in  the  air  affecting  them  that  suggests  both  the  time 
to  start  and  the  direction  in  which  to  go.     We  know  that  in  some  of  the  lower  animals  a  parti- 
cular sense  can  be  found  that  is  far  more  highly  developed  than  the  same  one  is  in  man.    And  we 
also  know  as  a  fact,  although  we  cannot  explain  its  operation,  that  there  is  in  some  of  the  low- 
est forms  of  life,  where  there  is  no  nervous  organization  to  receive  an  impression,  a  phenome- 
non  termed  *'  Heliotropism,"  signifying  a  turning  towards  the  sun,  which  is  as  constant  and 
certain  in  its  operation  as  any  other  law   of  nature.     Now,  may  there  not  be  in  these  but- 
terflies a  sense  peiception  of  direction,  of  which  we  know  nothing,  but  of  whose  presence  they 
are  perfectly  conscious,  and  to  whose  promptings  from  without,  they  respond  as  readily  as  to 
their  food,  and  which  guides  them  as  unerringly  as  in  the  choice  of  a  food  plant  for  their  pro- 
geny ?    An  influence  in  the  atmosphere  or  from  the  sun,  a  kind  of  Heliotropism  ;  or  one  that 
6  EN.  * 
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•eems  to  combine  all  others,  and  one  which  is  getting  to  he  more  and  more  acknowledged 
pervading  and  influencing  everything,  whilst  uniting  objects  the  most  distant,  and,  as  it  were, 
obliterating  space,  but  which  has  not  yet,  in  this  direction,  found  a  pliice  in  the  domain  of 
science,  namely, — electricity  and  magnetism  ?  An  influence  which  so  acts  upon  their  sensibili- 
ties as  to  prompt  them  to  move  in  unison,  at  the  proper  time  and  in  the  right  direction, — 
sonfidently,  but  unconcernedly  as  to  cause  or  consequences '? 


COLLECTING  AT  LIGHT  IN  1901. 

By  J.  D.  Evans,  Trenton. 

Early  in  June  last  the  writer  commenced  collecting  at  an  incandescent  electric  light  whicb 
was  continued  every  night  with  very  few  exceptions  until  about  the  middle  of  September  ;  the* 
light  was  outside  and  in  front  of  the  front  porch  ;  immediately  below  the  light  was  fixed  a  funnel 
made  of  heavy  white  paper,  and  below  and  contiguous  thereto  was  placed  a  deep  glass  jar 
containing  cyanide  of  potassium.  This  would  be  placed  in  position  at  dusk  and  left  out  (except 
when  rain  threatened)  all  night. 

On  a  favourable  night  myriads  of  insect  life  would  be  taken,  caddis  tiies  predominating,  but 
always  accompanied  by  a  goodly  percentage  of  moths,  beetles  flies,  and  bugs,  with  a  few 
Hymenoptera.  Upon  the  most  unpromising  nights  26  or  30  moths  would  be  taken,  which 
would  increase  to  100  or  160,  or  more,  on  a  favourable  night.  The  subdued  light  shed  by  the 
white  paper  seemed  to  h  we  a  peculiar  attraction  for  the  insects,  for  very  few  entered  the  house 
although  windows  were  open  and  rooms  well  lighted. 

Of  the  moths  some  species  were  taken  in  large  numbers,  particularly  micros.  Among  the 
varieties  may  be  mentioned  Pbutia  conUxUi^  and  P.  drinialUx :  also  Xanthin  togato  and  a  number 
of  species  not  yet  determined. 

Among  the  Ooleoptera  many  families  were  represented,  and  many  species  rarely  met  with 
were  taken  in  large  numbers,  a  list  of  which  will  be  prepared  at  an  early  date.  Among  the 
families  most  numerously  represented  may  be  mentioned  Carabidce,  about  40  or  60  species,. 
Hydrophilidie.  Nitidulidte,  Elateridie,  Scarabeeidee,  Cerambycida?,  Chrysomelidaj,  and  Anthicidie. 

The  Hemiptera  were  represented  chiefly  by  fully  20  species  of  leaf-hoppers. 

Very  few  insects  were  taken  during  the  season  other  than  by  light. 

I  can  record  the  capture  of  a  fine  specimen  of  Papilio  cresphontes  in  the  garden  on  the 
20th  August ;  it  was  hovering  over  a  patch  of  Phlox  Drummondii. 


THE  MILKWEED  AT  DUSK. 

By  Albbrt  F.  Winn,  Montreal. 

The  attractiveness  to  insects  of  the  flowers  of  the  milkwead  (A scItpicLS  cornnti)  has  given 
rise  to  a  new  popular  name  of  **  Butterfly  Weed  '*  being  applied  to  it.  This  name  certainly 
appears  appropriate  enough  to  any  one  passing  a  patch  of  the  plant  in  full  bloom  on  a  hot  July 
day,  with  the  blooms  and  the  air  around  just  alive  with  gay  butterflies.  Bat  the  entomolDgist 
wants  something  better  than  Daimis  arcfiipptis^  the  various  species  of  ArgyiiniSj  LimenitU 
di*ipp\i8t  ftnd  Pamphilas,  when  he  has  a  day  to  spend  in  the  fields,  and  if  he  spends  much  time 
around  the  milkweed  he  will  probably  come  home  with  a  great  quantity  of  specimons  of  a  doien 
species  of  the  commonest  of  our  butterflies,  which  he  will  carefully  put  away  in  papers  to  remain 
there  till  doomsday. 

I  have  often  wished  to  have  the  opportunity  of  watching  the  milkweed  bloaaoms  regolaily 
in  the  evenings,  but  till  this  summer  have  not  had  the  chance.    In  July  of  this  yew  I  spent  my 
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fortnight's  vacation  at  Fortune's  Rocks,  near  Biddeford,  Maine,  and  the  day  after  my  arrival 
I  came  across  a  fine  patch  of  milkweed  in  the  centre  of  a  hayfield,  the  plants  flourishing  there 
owinff  to  the  ground  in  this  spot  being  higher  than  the  rest  and  rocky,  so  the  mowing  machines 
failed  to  do  their  deadly  work.  The  usual  array  of  butterflies  were  eager  to  quench  their  thirst, 
and  an  occasional  bee  moth,  Hemaris  thysbe,  darted  about  from  flower  to  flower.  Being  close  ta 
the  house  where  I  was  staying  I  felt  that  now  was  the  chance  to  see  whether  the  plants  were  not 
something  else  than  *^  butterfly  weeds,"  and  on  the  evening  of  July  8th  I  sallied  forth  at  about 
7.15,  armed  with  a  net  and  two  cyanide  bottles.  The  first  insect  I  saw  was  a  big  dragon  fly 
busily  engaged  among  the  mosquitoes,  which  were  exceedingly  voracious.  Nothing  was  on  the 
blossoms  but  a  few  belated  ichneumons  and  bees  when  I  first  arrived,  but  about  7.20  the 
Heliophila  palletis  and  admien  appeared  in  perfect  swarms,  crawling  all  over  the  blooms.  At 
7.30  it  began  to  be  more  like  twilight  and  something  dashed  through  the  field  and  hovered  near 
me  over  the  plants.  My  first  shot  missed  it,  but  it  soon  returned  to  another  flower  head  and 
was  captured — a  Sphinyi  ^or(2itM.(fig.  48).  A  moment  later  I  had  another  of  the  same  kind. 
Then  a  smaller  dark  fellow  appeared,  evidently  a  hawk  moth,  but  new  to  me—Dolba  hylaeus 
(fig.  47.)  With  this  and  the  first  gardiiJts  in  one  bottle,  and  the  second  gordius  alive  in  the 
other,  I  was  beginning  to  wonder  what  I  should  do  if  another  Sphinx  came  along.  It  soon 
came  in  the  shape  of  S.  kalmiae  (fig.  49),  so  I  put  the  three  previous  captures  in  one  bottle  and 
he  kalmiae  in  the  other,  when  ekiiother  kalmiae  hovered  right  in  front  of  me,  but  before  I  struck 
at  it  I  noticed  a  few  steps  further  on  another  Dolha  hylaeusj  and  thinking  this  too  great  a  prize 
to  miss  on  account  of  a  kahniae^  I  made  a  stroke  through  the  plant  and  to  my  surprise  found  I 
had  not  only  the  Dolha  but  two  S.  gordiiu  as  well.  Didn't  the  .scales  fly  from  their  wings  ?  By 
this  time  the  patch  was  simply  alive  with  Sphingidae,  and  having  filled  both  bottles  I  returned  tt> 
the  house,  but  found  most  of  the  specimens  had  suffered  through  being  put  into  too  small  a  space 
while  alive.  I  should  have  known  better,  but  one  who  has  been  accustomed  to  catching  perhaps 
a  dozen  Sphingidae  in  a  season  is  not  likely  to  abstain  from  catching  as  many  as  possible  when 
occasion  arises,  therefore  any  one  knowing  of  an  isolated  patch  of  milkweed  in  full  bloom  during 
the  flying  season  of  the  Sphingidae  should  go  prepared. 

The  following  evening  seemed  even  more  favorable,  and  1  took  my  whole  stock  of  bottles^ 
four  in  number,  a  tin  box  charged  with  cyanide,  and  a  box  with  cotton  wool  in  it. — and  Mrs.  Winn 
accompanied  me  with  another  net.  As  on  the  previous  night  it  was  about  7  30  before  any 
Sphingidae  showed  up,  about  half  a  dozen  Dolha  hyUuMs  arriving  simultaneously,  then  Sphiiix 
gordius^  these  two  being  always  first — perhaps  because  there  were  more  of  them.  A  H,  Kalmiae 
then  flew  over  the  patch  without  settling  down,  and  with  a  sudden  raising  of  the  wings  of  one 
side  darted  across  the  field  again,  only  to  return  in  a  few  seconds.  The  eye  could  easily  follow 
this  species  in  the  partial  light  owing  to  the  light  brown  color,  and  they  were  noticeably  shy  till 
it  becamd  almost  dark,  perhaps  instinct  taught  them  that  their  colors  were  not  a  protection 
while  hovering  over  flowers  and  dark  leaves,  though  what  enemies  they  have  other  than  human 
beings  I  do  not  know.  We  used  the  bottles  one  a'ter  the  other,  and  when  No.  4  was  occupied 
the  Sphinx  in  No.  1  was  transferred  to  the  cyanide  box  in  case  there  might  be  any  life  left  iu 
him  ;  then  No.  2  into  the  box,  and  so  on.  Even  then  we  could  not  kill  them  half  quickly 
enough — and  every  minute  some  new  kinds  seemed  to  be  appenring.  Philampel'M  achemoUj 
Sphinx  dnipiferarum^  Deilephila  lineata,  Darapaa  chctriltu  and  myroH  were  plentiful,  and  a 
single  Sphnix  lutcitiosa.  There  were  so  many  specimens  on  the  same  head  of  flowers  that  it 
was  difficult  to  pick  out  a  particular  one  from  among  the  humming  throng.  We  soon  found  that 
making  a  stroke  upwards  was  the  only  way  to  catch  one  at  a  time,  a  stroke  through  the  blooms 
or  downward  over  it  meant  at  least  a  aozen — and  pandemonium. 

W^  soon  got  acquainted  with  the  habits  and  appearance  of  the  difierent  species — the  little 
Dolha  hyl-'wi    being  easily  noticed  by  its  small  size  and  dark  color  and  keeping  mostly  to  the 
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edges  of  the  patch — iiordiitii  lookit^;  nearly  black  and  tirice  the  aize  of  hyUieru—-dnipiftmnim 
in  turn  leenied  blacker  Btill.  the  pale  coata  making  it  cotiapicuoui — 8.  kaltniat  waa  quite 
unmistakeable  in  ita  Hight  from  flower  to  flower  on  account  of  its  color— Z^rapw  mi/rint  and 
chotTiliu  were  easily  picked  out  by  their  email  size  and  differaat  flight,  and  they  even  eettled 
on  the  blossoms — the  large  bodied  f  JiiJompritii  iichemuii  and  paiidon'i  were  also  aa  eaaily 
recofjpiized  in  the  semi-darknest  as  in  a  glaaa  covered  cabinet  drawer. 

Our  second  evening  resulted  in  our  bringing  home  over  forty  specimens,  beltntjing  to  ten 
apecies  of  hawk  moths. 

I  shall  not  take  up  more  time  with  details  of  further  evenings  spent  at  thn  samt:  spot,  but 
every  visit  was  time  well  spent.  Many  intereetiDg  specimens  among  the  smaller  moths  were 
captured.  Ptimiaa,  Radtnaa,  Hdliphilan  and  Mamtdra  being  in  myriads  some  nights.  On  the 
last  evening  of  my  stay,  July  30tb,I  caught  only  seven  Sphingidae,  but  do  not  think  their  season 


Vig   47.— Dolba  bjlies. 


Fig.  49.— Sphinx  kalnlBe. 

was  over  for  I  took  these  within  a  few  minutes  of  my  arrival,  and  a  cold  thick  fog  came  up  over 
the  fields  just  before  1  left  them  and  it  is  uot  unlikely  that  the  insects  felt  it  before  1  did. 

For  anyone  fond  of  nature,  it  would  not  ba  easy  to  select  a  spot  more  interesting  to  spend 
an  hour  in,  than  that  occupied  by  my  milkweed  patch — on  ita  slight  elevation,  in  the  midst  of 
baytields,  the  sunset  gradually  fading  away  over  the  Maine  Woods  and  the  day-flying  fauna 
disappearing  to  their  resting  places,  to  be  replaced  by  a  nocturnal  fauna  as  invisible  by  day  as 
the  former  is  at  night.  The  scent  from  the  milkweed  plant  grows  stronger  as  darkneto  sets  in, 
the  moths  begin  to  flutter  about,  the  whip-poor-will  is  heard  on  every  side  and  the  roar  of  the 
sea  on  the  shore  seems  more  soothing  than  by  day. 

We  cannot  all  have  the  accompaniment  of  the  ocean,  but  any  entomologist  who  has  not 
examined  tbe  milkweed  blooms  at  duak  has  a  pleasure  still  to  look  forward  to. 
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A  COLLECTING  TRIP  IN  SOUTH-WESTERN  ONTARIO. 

By  E.  M.  Walker,  Toronto. 

During  August,  1901,  the  writer  had  the  good  fortune  to  accompany  Prof.  John  Macoun, 
Naturalist  to  the  Geological  Survey  of  Canada,  on  a  collecting  trip  in  the  South-Western  penin' 
sula  of  Ontario. 

Prof.  Macoun's  investigations  occupied  the  whole  summer,  from  the  latter  part  of  May 
until  the  beginning  of  September,  and  collections  of  plants  were  made  at  a  great  many  localitiesr 
covering  practically  the  whole  dis  rict. 

The  chief  object  which  I  had  in  view  in  making  the  trip  was  the  collection  of  Orthoptera,  as- 
the  region  traversed  was  quite  unexplored  from  this  point  of  view.  The  time  which  I  had  at  my 
disposal,  however,  was  limited  to  the  month  of  August,  so  that  I  was  unable  to  visit  localities 
enough  to  represent  the  entire  district. 

While  most  of  my  attention  was  given  to  the  Orthoptera,  I  also  collected  a  considerable 
number  of  Odonata  and  kept  on  the  lookout  for  anything  of  special  interest  in  the  entomological 
or  botanical  line. 

Our  first  stop  was  made  at  Leamington,  a  place  not  specially  interesting  in  itself,  but  one 
from  which  several  very  profitable  trips  can  be  made.  The  chief  of  these  is  the  trip  to  Point 
Pelee,  the  extreme  end  of  which  is  some  twelve  miles  distant  from  the  town.  It  is  a  long  sandy 
point,  very  narrow  in  its  lower  part,  where  it  is  largely  covered  with  red  cedar  and  juniper,  but 
is  somewhat  wider  in  its  upper  part  with  sand  dunes  of  some  size  on  the  west  side,  beyond 
which  on  the  east  are  broad  prairie-like  flats  of  excellent  wheat  lands,  formerly  marshy.  There 
are  still  marshes  which  will  repay  the  collector  in  probably  any  branch  of  Insecta.  The  upper 
part  of  the  point  is  beautifully  wooded  with  magnificent  walnuts,  nettle-trees  (Celtis  occxdenialis), 
basswood,  cotton  wood,  etc.,  and  a  variety  of  oaks,  with  junipers  in  the  more  open  places  and 
near  the  beach  ;  and  many  southern  plants  and  insects  are  found  there.  I  spent  a  day  on  the 
Point,  and  saw  a  Papilio  Ajax,  several  of  P.  CresphonteSy  any  number  of  P.  Troih(«  and  captured 
a  beautiful  specimen  of  Limenitis  Ursxdn, 

Along  the  roads  leading  from  Leamington  tu  the  VomtPapilio  troUus  and  asteriaSf  espedal- 
ly  the  former  were  present  in  astonishing  numbers.  The  presence  of  the  former  is  what  one 
would  expect  from  the  large  number  of  Sassafras  trees  in  the  locality. 

The  bordered  skipper  (Ancyloxypht  numitor)  was  present  in  great  numbers  along  every 
roadside  ditch  and  many  specimens  of  another  southern  skipper  {Pholisara  CattUlus)  were  also> 
seen.  The  tobacco-worm,  PhlegetJwntixis  Carolina  is  common  in  this  district  on  the  leaves  of  the 
tobacco  which  is  gro^n  in  large  (quantities  and  of  good  (quality  in  this  part  of  the  province. 

The  Oithoptera  were  very  interesting,  the  family  Locustidae  or  green  grasshoppers  and 
katydids  being  abundantly  represented  in  the  large  open  marshes  at  the  north  end  of  the  Point. 
In  fact  I  found  them  to  be  very  well  represented  everywhere  throughout  Southern  Ontario,  the 
group  being  on  the  whole  a  decidedly  austral  one.  This  fact  will  be  appreciated  when  the 
number  of  species  inhabiting  Southern  Ontario  is  compared  with  those  of  the  Nipissing  and 
Musk  oka  districts.  I  took  about  21  species  in  southern  Ontario,  whereas  in  Muskoka  there  are 
but  eight  and  in  Nipissing  probably  not  more  than  five,  only  one  of  which  is  truly  characteristic 
of  the  north.  Most  of  the  21  southern  species  are  Ohio  and  Indiana  forms,  such  as  Xiphidium 
Sc^uitleri  and  nigroplewmm^  Orchelimnm  indianense,  0.  longipenne,  Oonocephahis  nebrascensis,  etc. 

One  marsh,  especially  at  Point  Pelee,  yielded  a  remarkable  variety  of  forms  within  a  com- 
paratively small  area.  This  was  at  the  mouth  of  a  small  creek  which  emptied  into  the  lake  at 
the  upper  end  of  the  Point.  On  either  side  of  the  creek  was  a  growth  of  wild  rice,  so  tall  and 
vigorous  that  at  a  short  distance  it  had  much  the  appearance  of  a  field  of  Indian  corn,  and  beyond 
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this,  where  the  ground  was  not  quite  so  wet,  was  an  extensive  growth  of  rushes  and  sedge.  It 
was  in  the  sedge  that  the  green  grasshoppers  were  most  abundant,  but  they  were  very  difficult 
to  capture  since,  when  alarmed,  most  species  of  Locustidae,  especially  the  smaller  kinds,  have 
the  annoying  habit  of  darting  downwards  into  the  sedge  and  then  leaping  rapidly  from  one  vtem 
to  another  until  one  has  not  the  least  idea  where  to  look  for  them.  Fortunately,  however, 
most  species  are  found  in  large  numbers  when  their  particular  haunts  are  discovered. 

in  this  marsh,  and  practically  in  one  spot,  I  took  no  less  than  a  dozen  kinds  of  Locustidae 
Alone,  all  but  two  of  which  are  unrecorded  from  Canada.  Of  these,  one  of  the  most  striking  in 
Appearance  though  the  smallest  in  size,  is  Xiphidium  Scudderi,  a  long-legged  little  hopper, 
brownish  instead  of  the  usual  green  color,  with  short  wings,  long  antennae  and  an  extraordin- 
arily long  straight  oripositor,  often  twice  as  long  as  the  body.  X.  attefiuatum^  of  which  I 
found  a  few  specimens,  seems  to  be  merely  a  long-winged  form  of  the  same  species.  Another 
interesting  addition  to  our  fauna  made  at  Point  Pelee  is  Scudderia  Texerma^  a  very  large 
bright  green  form  related  to  the  well-known  8,  curvicaiida  but  larger.  It  is  one  of  the  kstydid 
tribe  and  has  a  wing  expanse  of  fully  three  and  three-quarters  inches. 

The  most  abundantly  represented  genus,  however,  was  Orchelimum^  six  species  being 
found.  Now  this  is  remarkable  when  it  is  remembered  that  from  Toronto  northward  to  Lake 
Superior  only  one  species  occurs  and  that  a  very  common  and  widespread  one,  viz.,  0.  agUe. 
This,  by  the  way,  is  the  common  meadow  grasshopper,  whose  familiar  song,  the  ^*  jip,  jip,  jip, 
aee-e-e,"  is  known  to  everyone. 

The  other  families  of  Otthoptera  did  not  yield  so  many  new  forms,  but  one  of  them  taken 
in  the  same  marsh  as  the  one  just  described  was  wholly  unexpected  and  has  a  very  southern 
distribution.  This  is  TryxalU  brevicornU,  a  slender  green  and  brown  Acridian,  with  a  long 
conical  head  and  short  flattened  antennae.  Its  distribution  as  hitherto  known  is  from  Indiana 
and  Long  Id.  to  Honduras  and  Brazil,  its  occurrence  in  Indiana  having  been  considered  as  un- 
usually far  north.     I  got  but  two  specimens,  both  males,  in  good  condition. 

Another  trip  which  we  took  from  Leamington  was  to  .A.rner,  a  village  a  few  miles  west  of 
Kingsville.  There  were  large  open  marshes  here  also,  but  although  apparently  very  similar 
to  those  of  Point  Pelee,  both  the  flora  and  insect  fauna  were  in  many  respects  different,  some 
«pecies  common  at  Amer  being  entirely  absent  from  the  Point  and  vice  versa.  For  example, 
not  a  single  specimen  of  Paraxya  floridana  was  seen  at  Point  Pelee  though  very  common  at 
Amer,  and  Orch^limum  Bruiieri  was  very  common  at  Point  Pelee,  but  none  were  seen  at  Amer. 
This  was  in  fact  the  only  locality  visited  during  the  present  trip  where  the  first  named  species 
was  found.  It  is  a  pretty  brightly  colored  grasshopper  with  blue  hind  tibiae  and  is  characteristic 
of  the  Eastern  States  from  southern  New  England  and  Indiana  to  Florida,  not  having  been  taken 
in  Canada  before. 

Another  very  interesting  form  taken  at  Amer  which  must  not  be  overlooked  is  AUaiilkui 
pacjiymerus^  belonging  to  the  Decticinao,  a  group  of  Locustidae,  characteristic  of  the  western  half 
of  North  America,  Atlanticus  being  the  only  eastern  genus.  It  is  a  large,  clumsy,  brown, 
oricket-like  form,  the  female  quite  devoid  of  either  tegmina  or  wings,  though  the  male  has 
retained  the  tegmina  as  organs  of  stridulation.  The  thorax  is  very  large  and  shield-like,  and 
this  feature  has  given  the  insect  the  name  of  the  shield- back  grasshopper.  It  is  found  in  ravines 
and  wooded  hill-sides,  but  I  came  across  it  only  at  Arner. 

From  Leamington  we  went  to  Samia  but  on  the  way  we  stopped  for  five  hours  at  Chatham 
and  went  for  a  tramp  along  the  Thames  embankment.  Here  the  flora  was  quite  unique  in  char- 
acter and  of  great  luxuriance  and  vigor,  the  nettles  and  Jerusalem  artichokes  towering  far  above 
our  heads.  The  Professor  pointed  out  several  prairie  species  there,  not  found  elsewhere  in  the 
Province,  and  it  is  his  belief  that  this  section  was  once  prairie.     It  certainly  would  appear  so  to 
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judge  by  the  presence  of  these  typically  prairie  plants  and  the  general  perfectly  level  appearance 
of  the  country. 

At  Samia  there  is  a  great  deal  to  interest  the  entomologist  and  Prof.  Macouu  found  a  great 
number  of  plants  not  recorded  from  Canada,  among  which  was  a  grass  new  to  science.  The 
most  striking  thing  in  the  insect  line  was  the  abundance  of  Papilio  Cresphontes,  Any  number 
•could  have  been  taken  but  1  had  no  space  in  either  my  bottles  or  boxes  for  anything  but 
Orthoptera  and  dragon-flies.  Another  interesting  butterfly  found  here  and  both  at  Chatham 
■and  Leamington  was  PierU  proiodice.  At  the  two  latter  places  it  is  the  common  white  butter- 
fly, rap(u  being  only  occasionally  seen.  At  Samia  both  are  common  but  protodice  is  much  the 
4nore  predominant,  while  further  north  only  rapae  is  seen. 

This  re-appearance  of  P.  protodice  after  its  apparent  replacement  by  P.  rapae  strikes  oae  as 
being  quite  remarkable,  and  i^ seems  to  confirm  Mr.  Mo&t's  opinion,  expressed  in  the  Twenty- 
fifth  Annual  Report  of  the  Entomological  Society,  p.  61.  He  refers  to  the  rapidity  with  which 
this  change  was  brought  about  and  regards  as  very  improbable  the  theory  that  the  disappearance 
of  P.  protodice  has  resulted  as  a  consequence  of  the  struggle  for  existence  and  the  survival  of 
the  fittest.  Mr.  Moffat's  idea  is,  briefly,  that  the  two  forms  are  races  of  one  species,  which  on 
being  brought  together  have  interbred  ;  the  result  being  the  persistence  of  the  characteristics  of 
the  stronger  race,  rapae,  and  the  suppression  of  those  of  the  weaker,  protodice.  But  although 
jprotodice  is  weaker,  its  characters  are  such  as  have  resulted  from  its  particular  environment, 
such  as  the  climatic  conditions  and  other  external  influences  under  which  it  lives  ;  and  hence 
these  cnaracters  must  inevitably  reappear  in  time  as  these  same  forces  are  still  at  work.  Mr. 
Moffat  also  noted  the  recent  capture  of  a  few  specimens  of  protodice  in  the  vicinity  of  London 
and  expressed  the  opinion  that  it  would  be  common  again  in  time.  That  it  is  becoming  so  seems 
to  be  evident  from  what  I  have  observed  in  Southern  Ontario,  whatever  the  explanation  may  be. 

Of  Orthoptera  and  Odonata  a  number  of  interesting  things  were  taken.  Most  of  these  were 
captured  in  a  large  open  stretch  of  meadow-land,  which  extends  along  the  St.  Clair  River  be- 
tween the  town  and  the  southernmost  point  of  Lake  Huron,  where  the  St.  Clair  River  leaves  it. 
This  stretch  of  country  is  under  water  during  the  spring  and  early  summer  but  was  quite  dry 
when  I  saw  it  in  August,  and  portions  of  it  were  gorgeous  with  the  purple  spikes  of  Li(Ur\» 
^icata,  the  dense  button-snakeroot,  making  one  of  the  most  brilliant  floral  displays  I  have  ever 
«een.  Several  interesting  things  were  found  here,  notably  OrphxdeUa  pdidtia  and  Conocephaliu 
ifvebra^censis  neither  of  which  had  been  taken  before  in  Canada,  nor  were  they  met  with  sgain 
<luring  our  trip.  I  also  took  specimens  of  the  two  beautiful  dragonflies,  Celithemis  eponina  and 
4J,  elisa,  the  former  flying  about  for  the  most  part  near  the  river  where  the  ground  was  still  wet, 
the  latter  being  commoner  further  inland. 

Separating  this  stretch  of  meadow-land  from  the  wide  beach  of  the  lake  is  a  high' ridge  of 
«and  dunes  wooded  mainly  with  oak,  while  west  of  the  town  of  Samia  is  the  cemetery,  which  is 
Also  sandy,  being  much  like  High  Park  in  character.  Both  of  these  localities,  especially  the 
latter,  will  richly  repay  the  efforts  of  the  entomologist. 

Before  leaving  Samia  finally  the  Professor  and  I  crossed  the  river  to  Port  Huron  and  thence 
took  the  electric  railway  down  the  river  to  Algonac,  where  we  hired  an  Indian  boy  to  ferry  us 
across  to  Walpole  Id.  This  is  a  Canadian  island  of  considerable  size  and  has  been  set  apart  as 
an  Indian  Reserve.  It  is  an  excellent  collecting-ground  being  for  the  most  part  occupied  by 
woods  or  marshes.  Here  I  saw  a  great  many  Papilio  Cresphontes,  lAmenitis  disippyu^  Pieria  pro- 
todice and  other  butterflies  sipping  the  moisture  from  the  ground  near  the  water's  edge.  The 
marshes  yielded  numbers  of  Orchelimum  hngipeaney  a  green  grasshopper  only  one  specimen  of 
which  was  seen  elsewhere,  namely  at  Point  Pelee.  I  was  indeed  much  struck  throughout  the 
trip  by  the  fact  that  these  open  marshes,  though  often  apparently  of  the  same  character  and  not 
far  distant  from  one  another,  may  support  faunas  which  are  by  no  means  identical,  some  species 
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found  not  at  all  or  very  sparingly  in  one  marsh  being  common  in  another  and  vice  versa.  I  was 
unable  to  discover  the  reason  of  this  but  I  imagine  that  on  closer  examination  the  conditions 
would  prove  to  be  more  different  than  was  apparent  at  first  sight,  or  that  many  of  the  insects 
found  therein  are  very  local. 

From  Samia  we  went  by  steamboat  to  Goderich,  which  town  we  did  not  find  very  interest- 
ing from  a  natural  history  standpoint,  the  country  being  entirely  of  a  clayey  character  ;  so  we 
contented  ourselves  with  a  single  day's  trip  which  was  very  unprofitable  entomologically,  the 
only  thing  of  special  interest  which  was  taken  being  a  specimen  of  Cychnis  Lecontei,  a  rather  rare 
carabid  beetle. 

Our  next  stopping  place  was  Southamptom,  a  locality  which  amply  repaid  both  of  us  anci 
one  where  a  great  variety  of  country  is  to  be  found  close  at  hand.  The  shore,  which  at  Goderich 
is  a  steep  clay  bank  about  200  feet  high,  is  again  low  and  sandy,*  a  magnificent  beach  which 
strongly  recalled  the  sea  shore  extending  for  some  miles  on  either  side  of  the  town. 

The  forest  growth  hero  is  quite  boreal  in  character  ;  white  spruce,  white  cedar  and  juniper 
(Junipenia  communis  and  J.  sabirui  var  procumbens)  being  the  prevailing  trees  on  the  sand 
dunes  which  form  a  ridge  behind  the  beach.  Back  of  this  ridge  a  short  distance  south  of  the 
town  is  an  extensive  swamp,  in  which  the  orthopterous  fauna  was  also  of  northern  type. 

The  most  interesting  capture  made  here  however  was  an  Oedipodine,  a  new  species  of 
Trimerofropis,  which  was  found  fiying  about  on  the  beach,  having  essentially  the  same  habits 
as  T.  maritimaj  which  is  abundant  on  the  beaches  of  the  great  lakes  further  south,  extending  a 
little  above  Samia  and  is  also  found  on  the  North  Atlantic  seaboard.  As  soon  as  I  observed 
this  extensive  beach  at  Southampton  I  thought  of  the  probability  that  either  T,  maritima 
would  be  found  there,  and  if  so  at  a  much  more  northern  locality  than  hitherto  reported,  or 
that  some  other  species  would  take  i*-^  place.  After  considerabie  search  the  latter  proved  to 
be  the  c<ise  and  the  species  which  replaced  maritima,  though  closely  allied,  differs  from  that 
species  not  only  in  structure  and  markings  but  also  markedly  in  the  character  of  the  stridulation. 

I  did  not  find  much  else  of  particular  interest  at  Southampton,  but  this  was  doubtless  be- 
cause  I  paid  small  attention  to  anything  but  Orthoptera  and  Odonata  ;  but  on  general  princi- 
ples I  should  highly  recommend  the  locality  to  entomologists  who  are  studying  the  Ontario 
species  of  any  group  of  insects,  because  I  believe  there  are  very  few,  if  any,  places  of  exactly 
the  same  character  in  the  Province.  I  doubt  if  a  wide  and  extensive  beach  is  to  be  found  any- 
where north  of  Southampton,  as  the  eastern  shore  of  Lake  Huron  north  of  a  point  about  ten 
miles  above  Southampton  is,  as  far  as  I  know,  continuously  rocky. 

After  spending  a  few  days  collecting  at  Southampton  we  hired  a  good  sized  fishing  boat  and 
spent  a  most  delightful  week  on  the  lake  between  Southampton  and  a  small  town  called  Tober- 
mory, a  few  miles  from  Cape  Hurd  on  the  Georgian  Bay  side.  Our  party  included  the  Profes- 
sor's assistant  and  two  fishermen,  besides  ourselves,  and  the  object  we  had  in  view  was  the 
examination  of  the  east  shore  of  the  lake  as  far  as  the  Cape  and  also  a  few  of  the  islands. 

We  cooked  our  meals  and  slept  on  board,  though  at  night  we  of  course  always  put  into  some 
harbour,  of  which  many  fine  examples  are  to  be  seen.  At  Tobermory,  for  instance,  there  is  a 
beautiful  harbour,  about  half  a  mile  long,  the  shore  of  which  at  the  town  is  perfectly  vertical 
to  a  depth  of  about  thirty  feet  below  the  surface  and  some  three  or  four  above,  so  that  no  wharf 
of  any  kind  is  necessary  and  large  vessels  can  come  up  close  to  the  shore. 

A  decidedly  northern  flora  and  fauna  is  to  be  met  with  in  this  peninsula,  but  Prof.  Macoun 
says  that  half  a  mile  or  so  inland  these  conditions  give  place  to  the  ordinary  hardwood  forests,, 
such  as  would  be  met  with  in  any  part  of  Ontario  at  that  latitude.  This  northern  climate  is 
mainly  due  to  its  proximity  to  the  cold  lake,  but  another  factor  also  contributes  in  some  parts 
of  the  shore  rendering  the  climatic  conditions  boreal  in  character.  This  occurs  at  certain  points 
ere  the  iiznestone  is  very  low  and  flat  and  only  just  a  little  above  the  level  of  the  lake.    The 
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snow  and  ice  in  these  places  remain  in  the  woods  sometimes  as  late  as  June  and  in  early  summer 
the  place  is  still  very  wet.  Later  on,  however,  it  dries  up  and  the  rock  is  exposed  or  is  very 
near  the  surface  almost  everywhere. 

The  soil  on  this  peninsula  is  very  scanty  and  on  the  low  places  near  the  shore  the  plants  and 
insects  are  very  few  in  number  of  species.  The  Professor  said  that  the  flora  resembled  that  cf 
Anticosti,  but  I  did  not  notice  much  that  was  remarkable  about  the  insects.  A  peculiar  little 
Catocala  was  perhaps  the  most  interesting  thing  taken.  It  is  closely  allied  to  G.  antinyrnpha^ 
if,  indeed,  it  be  not  a  variety  of  that  species,  from  which  it  differs  in  the  much  lighter  and  more 
distinctly  marked  fore  wings. 

Among  the  Orthoptera  PodUtna  variegaia^  two  long- winged  males  of  Melaiwplwi  fatciaius^ 
a  form  of  very  rare  occurrence,  M,  islatidicus  and  Scudderia  pistUlata  are  perhaps  noteworthy. 
The  first  named  is  a  very  interesting  Acridian  of  the  group  Melanopli  and  belongs  to  an  alpine 
and  northern  genus,  being  the  only  American  species  which  is  not  alpine.  Like  many  alpine 
insects  it  is  perfectly  apterous  and  is  closely  allied  to  P.  glacialU  of  the  White  Mountains  and 
Northern  Ontario.  I  have  also  taken  it  at  Lake  Simcoe.  It  inhabits  cool  swamps,  especially 
peat  bogs.  Scudderia  pistUlata^  which  was  found  not  uncommonly  on  the  peninsula  and  at 
Southampton,  is  our  one  characteristically  northern  Locustid.  It  was  exceedingly  abundant  on 
one  of  the  small  islands. 

Before  leaving  the  subject  of  this  locality  there  is  one  fact  concerning  it  which  is  worthy  of 
remark,  and  this,  though  a  botanical  one,  would  probably  influence  the  insects  too.  IVfany 
flowers  common  to  this  region  and  southern  Ontario  (notably  Point  Pelee  and  Samia)  were  in 
bloom  or  going  to  seed  at  a  time  when  the  same  plants  in  the  south  were  in  bud  or  only  just 
beginning  to  bloom.  Now,  this  state  of  aflairs  at  first  seems  very  extraordinary  when  we  re- 
member that  the  snow  remains  so  late  here  and  the  climate  is  decidedly  colder  than  in  the  south. 
The  explanation  lies  in  the  fact  that  the  plants  are  growing  over  limestone,  which  absorbs  more 
heat  than  any  other  rock,  and  much  more  than  the  ordinary  soil. 

After  our  return  to  Southampton  we  spent  a  few  more  days  there  and  then  drove  to  Owen 
Sound,  where  the  limestone  forms  a  bold  escarpment  overlooking  the  city  and  oflers  new  condi- 
tions to  the  collector  of  both  plants  and  insects.  Deep  crevices  extend  far  into  the  rock  and 
from  above  one  can  look  down  these,  often  forty  feet.  Some  rare  ferns  are  found  here,  but  I 
got  but  little  that  was  of  interest  to  the  entomologist,  though  I  fancy  a  coleopterist  c^uld  have 
taken  plenty  of  interesting  thirgs. 

Another  locality  at  Owen  Sound  which  the  collector  should  not  overlook  is  the  Patterson 
House  Park,  the  property  of  Mr.  Matthews,  the  proprietor  of  the  Patterson  House,  which  is 
one  of  the  chief  hotels  at  Owen  Sound.  The  park  is  several  miles  long  and  follows  a  ravine, 
along  the  bottom  of  which  a  small  creek  runs.  The  woods  are  in  a  primitive  condition  and  some 
of  the  trees,  notably  the  cedars,  are  of  enormous  size.  The  chief  thing  of  interest  that  I  found 
there  wore  specimens  of  Calopteryx  maciUataj  a  beautiful  dragon-fly  which,  though  very  common 
in  June,  usually  disappears  late  in  July,  my  specimens  having  been  taken  on  the  last  day  of 
August,  an  unusually  late  date.  The  luxuriance  and  beauty  of  this  ravine  would,  I  am  sure, 
make  it  an  admirable  collecting  ground. 

Owen  Sound  was  the  last  spot  visited  by  the  writer  before  returning  to  Toronto,  so  that  the 
trip  was  practically  taken  up  in  following  the  shores  of  Lake  Erie  and  Huron  from  Point  Pelee 
to  Owen  Sound 

In  conclusion  I  should  like  to  emphasize  one  point  in  connection  with  the  collection  of 
specimens  on  a  trip  such  as  the  one  which  has  been  the  subject  of  this  sketch.  Most  collectors, 
as  far  as  I  have  observed,  look  for  those  species  only  which  are  wanting  in  their  collections  or 
which  are  rare  or  otherwise  interesting.  This  is  a  great  mistake.  Every  species  in  the  group 
which  the  collector  is  studying  should  be  noted  down  in  a  book  kept  for  that  purpose,  and  if 
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the  collector  is  not  absolutely  certain  of  the  identity  of  the  species,  specimens  should  be  taken. 
It  is  better,  if  possible,  to  take  specimens  of  every  species  from  each  locality  visited,  though,  of 
course,  this  is  unnecessary  in  the  case  of  some  very  common  and  easily  recognized  species.  It 
is  only  in  this  way  that  ai^  accurate  idea  can  be  obtained  of  the  distribution  of  the  species  in  a 
given  locality,  and  the  value  of  an  accurate  knowledge  of  zoological  distribution  can  scarcely  be 
overestimated. 


CRICKETS. 

By  Rev.  Thomas  W.  Fylcs,  Levis,  Quebec. 

There  are  certain  thinflrs  which  greatly  excite  the  wonder  of  the  Old  Country  visitor  to 
Canada  : — the  piping  of  the  tree-frogs  in  the  Spring  ;  the  flash  of  the  fire  flies  in  the  Summer  ; 
and  the  sibillations  of  Orthopterous  insects  in  the  Fall.  Other  sights  and  sounds  may  be  new 
to  him,  but  these  intrude  themselves  so  persistently  upon  his  attention — there  is  so  much  of 
them  in  every  case — that  they  never  fail  to  make  a  deep  impression  upon  his  mind.  When  he 
walks  out  in  a  calm  night  of  August  or  September,  his  ears  are  greeted  with  such  a  tweaking  of 
banjos  from  the*  black-crickets,  that  he  almost  expects  these  nigqer  performers  to  start  up  a 
plantation  song  for  his  amusement.  He  thinks  to  himself,  (we  may  suppose)  that  the  solo  of 
the  '*  Cricket  on  the  hearth  "  of  En&;lish  writers  is  a  very  poor  performance,  compared  with  this 
chorus  of  the  Canadian  crickets  in  the  field. 

The  name  cricket  is  one  of  those  imitative,  onomatopteic  words,  such  as  *'  wake-up,"  **  pee- 
wit," **  aye-aye,"  etc. 

In  my  first  year  in  the  country-parts  of  Canada — long,  long  ago  now — I  was  riding  home  at 
midnight  from  a  visit  to  sick  friend.  My  road  was  a  lonely  one,  leading  through  the  valleys  of 
the  Brome  Mountains.  I  amused  myself  by  putting  toG;ether  the  following  lines,  suggested  by 
the  surroundings  : — 

On  either  side  the  road  are  rugged  hills, 

And  leafy  branches  mingle  overhead  ; 

O'er  all,  heaven's  vast  unclouded  vault  is  spread. 
Which  the  round  moon  with  silver  radiance  fills. 
The  Gryllus  chirrups  ;  the  QCcanthus  shrills — 

Ten-thousand  quavering  notes  around  are  blent — 

The  shaken  air  itself  seems  sibilant — 
From  every  bush  the  constant  burden  trills. 
It  is  to  us  as  an  outlandish  tongue — 

We  hear  it,  and  pass  on,  acquiring  nought  ; 

We  know  not  with  what  meanings  it  is  fraught, 
What  triumphs,  hopes  and  fears  in  it  are  sung. 
To  Him,  who  plann'd  the  Universe,  alone 
Ascends  the  import  of  each  several  tone. 

But  things  that  make  so  much  noise  in  the  world,  as  the  crickets  make,  are  deserving  of 
more  than  passing  attention  ;  and  we  may  well  spend  a  short  time  in  looking  into  their  structure, 
their  habits  and  their  history. 

The  crickets  belong  to  the  Orthoptera—Saltatoria  or  leaping  straight  winged  insects. 

The  first  in  order  of  the  Quebec  species  is, — 
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(ECANTHirs  NIVBDS,  DeQbbk.     (Thb  TasB  Cricket.) 

This  u  &n  elegant  creature  well  deaerTing  of  notice  ;  it  U  a  little  hirj  robed  in  white — a 
dweller  in  the  blouoma. 

The  male  0<'.o»nthu*  (Fig.  24,  page  48)  has  traniparent  wiog-coven  rounded  at  the  extrem- 
is and  atrongly  veined.  It  ia  the  combined  friction  and  vibration  of  theae  veined  wings  that 
produce!  the  notea  with  which  it  serenades  its  miatresi. 

The  female  (Fig.  25)  has  narrower  wing-covers  less  strongly  marked.  Like  a  modest  dam- 
ael  she  holds  her  peace. 

These  insects  have  ample  and  delicate  hind  wings,  and  long  filiform  antennie.  Their  hind- 
most feet  have  four  jointe  each — one  more  than  we  6nd  in  thou  of  other  crickets. 

The  female  has  a  short,  stout  ovipositor  with  which  it  pierces  the  twigs  of  fruit  trees,  tasp- 
berry-canes,  etc.,  and  doposita  her  eggs  in  the  wounds  (Fig.  26),  The  young  htrvn  appear  at 
midsummer,  and  feed  upon  aphides  and  small  fruiL 

Gkyllotalpa  bokeaum,  Bu&mbibtbb.    (The  Hole  Cricket.) 

The  prince  of  our  Canadian  crickets  is  the  Mole  Cricket.     It  ia  a  rare  insect  with  us ;  but  It 

is  oommon  in  some  parts  of  the  United  States.     In  places  where  it  abounds  it  has  been  found 

mischievous.     It  burrows  in  the  gardens,  and  eats  the  roots  of  newly 

planted  vegetables.     1,400  full  grown  mole  crickets  were  once  found  on 

a  surface  of  two  fifths  of  an  acre  that  had  been  planted  with  cabbages.* 

Its  disproportionately  lai^e  front  l^a,  its  abbreviated  wing  (wven, 
its  pleated  winga  extending  to  points  beyond  these,  and  the  long  tags  with 
which  the  body  terminates  give  the  mole  cricket  a  strangely  grotesque 
appearance. 

The  members  first  mentioned  seemingly  terminate  in  gauntleted 
hands  with  the  fingers  eitended.  But  these  seeming  terminations  are 
neither  hands  nor  feet-they  are  the  tibiie  or  shanka  of  the  front  l^s  of  the 
insect.  The  small  feet  are  attached  to  the  outside  of  them.  With  theae 
shanka  the  cricket  delves,  and  tunnels,  and  scoops  out  the  chamber  des- 
tined to  be  the  receptacle  of  its  eggs  When  not  in  use  these  tibin  are 
drawn  back  and  protected  by  the  femora. 

The  length  of  the  mole-cricket  is  about  an  inch  and  a  quarter.  Its 
colour  is  light  bay  or  fawn.t 

Much  of  our  informatjon  upon  the  habits  o'  the  mole-cricket  is  de- 
FiK-  SO.  MaleCrioket.  rived  from  the  Rev.  Gilbert  White  who  wrote  more  than  a  hundred  and 
twenty  years  ago.  In  his  delightful  "Natural  History  of  Selborne  ",  he  tells  us  that  a  gardener 
mowing  keside  a  canal,  struck  his  scythe  too  deep,  and  pared  away  a  sod,  exposing  a  mole 
cricket's  neat  and  the  approachaa  to  it.  *'  The  nest  was  the  sixe  of  a  moderate  snuff-box, 
Within  the  secret  nursery  were  deposited  near  a  hundred  e^gs  of  a  dirty  yeUow  colour  and 
enveloped  in  a  tough  skin." 

In  Rennie's  "  Insect  Architecture  ",  enlarged  by  Rev.  J.  G.  Wood  (Bell  and  Dalby,  Lon- 
don, 186t>.),  p.  266,  a  cut  of  the  mole -cricket's  nest  and  eggs  is  given.  From  thia  illustration 
we  should  infer  that  the  "  tough  skin  "  is  not  a  sack  enclosing  the  b«tch  of  eg^  but  the 
akin  ot  the  eggs  individually,  for  the  eggs  are  represented  as  lying  in  an  open  pile  on  the  floor  of 
the  chamber. 

*£>r.  FIsMher  in  23nd  Ann.  Bep.  Bat.  Soo.  of  Ont.,  p.  88. 
tHaciu'a  lueots  iojottooa  to  VesaUtioo.  p,  149. 
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The  English  mole-cricket  is  GrylloicUpa  vulgaris  Latr.     It  is  a  larger  insect  than  O.  horealis. 

Dr.  Lintner  in  his  *'  Sixth  Report  on  the  Insects  of  the  State  of  New  York,"  says  of  O. 
borealia  ; — *^  Our-mole  cricket  lives  in  the  ground,  usually  in  moist  earth^-often  on  the  sides  of 
ponds  or  small  streams,  where  it  burrows  into  the  moist  ground  at  a  depth  of  from  six  to  eighth 
inches,  by  me  ins  of  its  front  pair  of  legs  which  are  admirably  constructed  for  digging.  Its  eKgs> 
are  laid  in  these  galleries,  in  a  tough  sack,  to  the  number  of  from  two  to  three  hundred,  within 
the  chamber  scooped  out  for  the  purpose."  Dr.  Lintner  does  net  say  that  he  writes  this  from  his 
own  observation  ;  and  we  are  left  somewhat  in  doubt  as  to  whether  the  habits  of  our  mole- 
cricket  differ  from  those  of  the  European,  or  whether  Dr.  Lintner's  words,  'Mn  a  tough  sack  ''' 
are  a  mistaken  rendering  of  White's  **  enveloped  in  a  tough  skin  ",  or  again,  whether  Rennie  or 
Wood  drew  merely  from  imagination.  It  would  be  well  if  some  Southern  entomologist  would 
clear  up  this  matter. 

G,  borealis  is  said  to  hibernate  in  the  larval  condition.  The  perfect  insect  appears  in  May- 
or June.  The  female  then  lays  her  eggs  which  hatch  in  one  month.  She  guards  her  young  broo^ 
until  they  come  to  the  second  moult, for  they  have  many  eneraies,among  which  may  be  reckoned 
various  kinds  of  ground  beetles. 

In  some  parts  of  England  the  mole-cricket  is  called  the  *'  Eve-churr  ",  because  of  its  peculiar 
note  ;  and  Professor  Scudder,  in  an  article  contributed  to  the  23rd  Report  of  the  Ent.  Soc.  of 
Ont.,  p.  63,  compares  the  call  of  G,  hareaUs  to  '*  a  guttural  sort  of  sound  like  grti  or  green» 
repeated  in  a  trill  indefinitely." 

The  Field  Crickets. 

But  the  crickets  with  which  we  are  most  familiar  are  the  common  field-crickets.  Of  these 
we  have,  in  the  Province  of  Quebec,  at  least  three  easily  distinguishable  kinds,  viz  : — 

ChryUus  neglectiiSj  Scudder. 

Grylhis  niger^  Harris. 

Nemohixis  vittatiiSy  Harris. 

The  first-named  is  about  two-thirds  of  an  inch  long,  black,  with  a  brown  line  along  the 
deflexed  border  of  each  wing-cover. 

G.  niger  is  a  smaller  kind.  It  measures  only  about  half  an  inch  in  length.  It  is  jet  black* 
The  males  are  comical  little  fellows. 

Nemobius  vittatiis  is  the  smallest  of  the  three.  It  measures  only  about  four-tenths  of  an 
inch  in  length.  It  is  of  a  dusky  brown  colour  and  has  three  black  lines  over  the  head,  and  a 
black  line  along  each  wing-cover. 

Insects  of  these  three  kinds  are  found  in  great  numbers  around  Quebec.  Their  notes  are 
produced  by  stridulation.  The  wing-covers  are  slightly  raised  and  the  projecting  veitis  of  one 
are  briskly  grated  upon  those  of  the  other.     The  males  only  produce  the  sound. 

The  females  lay  their  eggs  in  the  ground  by  means  of  their  long  ovipositors. 

Harris  thus  speaks  of  the  injuries  done  by  crickets: — ** Where  crickets  abound  they  do  great 
injury  to  vegetation  eating  the  most  tender  parts  of  plants,  and  even  devouring  roots  and  fruits- 
whenever  they  can  get  them.  Melons,  squashes,  and  even  potatoes  are  often  eaten  by  them, 
and  the  quantity  of  grass  that  they  destroy  must  be  groat,  from  the  immense  numbers  of  these 
insects  which  are  sometimes  seen  in  our  meadows  and  fields."     (Ins.  inj.  to  Yeg.,  p.  151). 

The  crickets,  especially  G,  neglectns^  are  often  troubled  with  that  strange  parasite  the  Hair- 
snake.  The  Vice-President  of  the  Quebec  branch  of  our  Society  observed  five  of  these  creatures 
wriggle  away  from  a  cricket  that  a  gentleman  had  struck  down  with  his  walking-stick — they  did 
not  stay  upon  the  order  of  their  going.  The  puzzle  is,  how  did  they  find  their  way  in  ?  This  is  & 
greater  puzzle  than  that  which  perplexed  King  George  III.  The  monarch — so  the  story  runs — 
one  day  entered  a  farm  house,  where  he  was  at  the  time  unknown.     The  owner  and  his  family 
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were  just  Bitting  down  to  diDDer,  and  hoaptUbly  invited  th«  reapectable  old  gentlemui,  who  had 
walked  in,  to  partftke  of  the  meal.  The  Sing  gnwiouily  accepted  the  invitAtioa.  Among  the 
dishea  served  was  one  of  boiled  apple-dumplings.  In  due  course  the  King  took  one  of  thsM 
upon  his  pinte.  He  examined  it  with  interest.  He  could  see  no  marks  of  stitches,  nor  other 
-sign  of  a  junction  in  the  cruit  ;  and,  mentally  giving  up  the  riddle,  he  exclaimed  "However 
did  the  apple  get  iniide  the  duniplingl" 

The  hair-snake  is  certainly  found  inside  the  cricket  curled  round,  like  the  spring  of  a  bird- 
trap,  under  the  skin  of  the  imtect.  There  it  thrives,  imbibing  the  juices  of  its  host ;  but  how  it 
:got  Jhere  is  as  yet  a  mystery. 

I  have  mentioned  the  ground  beetles  that  feed  upon  the  eggs  and  young  of  the  crickets.  Our 
largest  Quebec  specie*  is  the  Copper- Bi>ot  Ground -beetle,  iaioaoma  calidum  Fab.  (Fig,  51).  The 
beautiful  metallic  spots  on  the  elytra  of  this  handsome  insect  make  it  euy 
of  recf^nition.  We  have  other  fine  beetles  of  predaceuus  habits.  Amongst 
them  is  Canibnt  mitund«r  Flsch,,  a  brown  beetle  of  el^ant  shape,  and 
with  elytra  finely  nculptured  with  raised  linos  and  rows  of  oblong  *iK>ts. 
This  insect  is  not  uncommon  at  Quebec,  but  la  rare  in  other  parts  of  the 
province.  Cifchriit  rii/nu*  Dej.,  is  another  handsome  beetle,  purple  in 
colour,  with  striated  elytra,  and  a  large  cordat«  abdomen.  Thift  last 
named  species  is  said  to  regard  slugs  and  land-snails  as  high-clasa  food. 
But,— 

"  KtreiMiii  a  una  moutulvi. " 
Fig.  61.  The  Copper  spot 

Ground-beetle.  Gkvllv.s  DOiMEirriCL's,   Linn  (the  Domestic  Cricket). 

During  the  autumn  months  of  this  year  a  cricket  enlivened  my  house 
with  its  nightly  serenade.  Its  place  of  abode  was  amid  the  inequalities  between  the  mantel 
*nd  the  brick-work  of  the  kitchen  lire-place  ;  and  its  favourite  position  waa  to  stand  head  down- 
wards, with  so  much  of  ite  body  protruded  from  beneath  the  mantel  sa  would  allow  of  the  free 
play  of  its  wing-covers.  With  these  appendages  constautly  vibrating,  and  with  its  long  antenna? 
moving  backwards  and  forwards,  aa  if  to  r«tch  the  slightest  pulsations  in  the  air  that  Uiight  tell 
of  danger,  it  would  remain  for  hours.  It  did  not  seem  to  be  afraid  of  light.  I  could  approach 
warily,  lamp  in  hand,  within  a  yard  of  it,  and  watch  its  motions ;  but  on  the  slightest  aggressive 
movement  it  would  dart  backward  to  its  retreat.  It  was  alMut  eight  lines  in  length  of  body,  of 
An  ocbreouB  colour  with  brown  and  white  markings.  The  veins  of  the  wing  covers  were  brown. 
The  antennte,  palpi,  tarsi  and  abdominal  appendages  were  of  n  dull  yellow.  The  laat  named 
were  fringed. 

The  call  of  the  insect  was  kept  up  till  the  middle  of  (Ictober,  when  it  gradually  l>ecame 
fainter  and  at  length  ceased. 

CELTOi'HiiC!!  MACTLATiM,  De  Gbbii  (the  Wingless  Cricket). 

A  few  seasons  ago  I  bad  the  opportunity  of  watching  a  wingless  cricket  aa  it  sent  forth  it* 
ahrill  '  chirrup."  Its  hindmost  pair  of  legs  were  moved  up  and  down  rapidly  and  their  spin 
ahanks  lirought  to  bear  upon  the  edges  of  the  abdominal  plates.  The  combined  friction  and 
vibration  produced  the  notes.  The  movement  reminded  me  of  that  of  the  "  up-and-down  saw  " 
in  an  old  lashioned  saw -mill. 

The  insect  is  the  Ctuliiphihii  maeulatut  of  De  Geer,  and  comes  in  the  Locustaridse  ;  but,  as 
Harris  calls  it  "  the  spotted,  wingless  cricket,"  and  its  call  ia  a  cricket's  call,  it  seems  fitting  to 
ai)eak  of  it  here. 

The  creature  can  be  easily  recognimd  by  its  rounded  bade,  its  brown  colour  mottled  or 
potted  with  f  ellowi  and  its  lack  of  alar  appendages. 
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It  is  from  6  to  8  lines  in  length  of  body,  and  it  has  remarkably  long  anteniue  and  hind 
limbs. 

There  are  other  creatures  that  help  to  swell  the  concert  that  in  the  autumn  evenings  so 
deeply  impresses  us  with  the  sense  of  the  abundance  of  insect  life  ;  but  those  we  have  spoken 
of — with  their  violins,  banjos,  and  tambours— are  the  strength  of  the  musical  company. 

Erratum. 

The  Rev.  Dr.  Fyles  drew  attention  to  a  printer's  error  on  page  64  of  the  Thirty -first  Annval 
Report,  line  17  from  the  bottom,  where  the  word  **  stainy  "  is  printed  in  place  of  satiny. 


NATURE  STUDY  LESSONS  ON  MOSQUITOES. 
By  Prof.  W.  Lochhbad,  Ontario  Agricultural  College,  Gublph. 

It  is  unnecessary  to  state  that  mosquitoes  are  interesting  for  more  reasons  than  the  purely 
scientific.  Perhaps  no  other  insect  is  so  well  known  throughout  the  wide  world,  for  savage  aa 
well  as  civilized  man  suffers  from  its  bites.  It  tortures  the  Eskimo  as  much  as  it  does  the  Afri- 
can or  Venezuelan,  and  makes  life  almost  unbearable  at  certain  stages  in  the  high  Arctic  regions. 

The  object  of  these  lessons,  however,  is  more  to  learn  about  its  habits  and  life-history 
than  to  give  information  regarding  the  effects  of  its  bite  ;  although  this  latter  phase  is  be* 
ing  studied  very  closely  by  scientific  men  at  the  present  time,  for  it  has  been  proved  that  certain 
species  of  mosquitoes  are  able  to  inoculate  man  with  the  organisms  of  malaria. 

The  best  time  to  study  the  life-history  of  the  mo8(|uito  is  in  the  summer  when  the  *'  wrig- 
glers "  are  abundant  in  stagnant  bodies  of  water.  If  a  lam^e  glass  jar  be  nearly  filled  with  water 
from  pools  in  marshy  places,  from  ditches  where  leaves  have  accumulated,  or  from  exposed  rain 
barrels,  a  supply  of  mosquitoes  in  different  stages  of  development  can  usually  be  obtained,  aud 
kept  conveniently  under  obser\'ation.  It  would  be  well  to  cover  the  jar  with  a  net  of  muslin  to 
prevent  the  escape  of  the  winged  mosquitoes  as  they  emerge. 

The  Eggs.  Sometimes  curious  boat>-shaped  masses  of  eggs  (Fig  52a)  may  be  seen  floating  un 
some  stagnant  water.  These  sh'iuld  be  secured,  and  put  in  the  glas)  jar.  An  egg-mass  consists 
of  200  or  300  spindle-shaped  ego^s,  glued  together.  It  readily  rises  to  the  surface  if  pushed  be- 
low, and  is  none  the  worse  of  the  ducking.  It  is  probable  that  very  few  persons  have  ever  seen 
the  female  in  the  act  of  laying  her  eggs,  but  it  is  supposed  that  the  operation  is  performed  in 
the  early  morning  hours  jufit  before  sunrise.  The  eggs  hatch  in  about  twenty -four  hours  after 
they  are  laid.  The  young  **  wrigglers,"  or  larvae,  make  their  escape  from  the  underside  of  the 
eggs,  by  the  opening  of  a  lid. 

The  Wrigglers  or  Larvae.  A  careful  watch  over  the  inhabitants  of  the  glass- jar  will  show 
how  the  wrigglers  act.  If  some  of  them  can  be  found  at  rest  at  the  surface,  it  will  be  seen  that 
they  float  with  the  heal  downwards,  and  the  end  of  the  body  at  the  surface.     (Fig.  52c). 

At  the  mouth  two  tufts  of  bristles  are  in  ceaseless  vibration,  and  produce  a  continuous  cur- 
rent of  water,  in  which  minute  creatures  are  brought  within  reach  as  food. 

The  upper  end  apparently  divides  into  two  branches  ;  one  branch  rises  to  the  surface,  the 
other  branch,  the  true  hind  segment,  and  the  larger  branch,  serves  as  a  rudder.  When  a  wpg- 
gler  is  disturbed  it  wriggles  away,  using  the  rudder  to  direct  its  course.  It  will  be  noticed, 
moreover,  that  the  wrigglers  make  greater  efforts  in  rising  to  the  surface,  than  in  sinking 
through  the  water.  This  shows  that  their  bodies  are  heavier  than  water,  and  they  must  have 
some  means  of  keeping  themselves  at  the  surface. 

The  branch  (Fig.  52c)  which  rises  to  the  surface  is  in  reality  the  breathing  tube  of  the 
wriggler.    The  upper  end  consists  of  a  five-rayed  rosette,  which  is  spread  out  on  the  suiiMe  of 
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wkter.  The  tenaion  of  the  surface  film  buoyi  up  the  roaettef  and  hence  the  wriggler  itaelF. 
Through  this  breiithing  tube  the  insect,  gets  its  supply  of  air.  [Find  out  how  long  a  wriggler 
can  remain  under  water  without  coming  to  the  surface  for  air.] 

In  nine  or  ten  dajs,  the  wriggler  assumes  another  shape — known  as  the  ptipn.  [Determine 
how  often  the  wriggler  moults  in  this  time.] 

The  Pnpii.  Thay  are  considerabl}-  different  in  appearance  from  the  true  wrigglers.  Their 
head-end  ig  much  enlarged  (Fig.  53)  and  the  insect  is  somewhat  club-ahsped.  There  is  a  differ- 
ence also  in  their  appearance  when  at  rest.  The  head-end  is  at  the  Burface,  and  the  supply  of 
air  is  taken  in  by  two  breathing  tubes  attached  to  the  upper  surface  of  the  thorax  portion  of  th« 
enlarged  end.  Unlike  most  puiNtr,  the  pupit  of  the  mosquitoes  are  active  creatures,  wriggling 
about  in  the  water. 


rflEJ^' 


When  a  pupa-wriggler  is  disturbed,  it  becomes  apparent  that  it  makes  greater 
sinking  than  it  does  in  rising.     Its  body,  then,  is  lighter  than  water,  and  rests  naturally  at  the 
surface  without  the  aid  of  a  special  float. 

During  this  stage,  the  mostjuito  develops  the  wings,  legs,  and  the  peculiar  stinging  mouth- 
parts,  which  ore  of  such  vnlue  to  it  in  the  adult  stage.  The  rudiments  of  the  winga  and  lap 
may  be  seen  through  the  pupa-case,  if  a  strong  magnifying  gloss  bo  used.  In  two  or  three  days, 
the  adult  winged  mosquito  escapes  from  the  pupa-coee.     (Fig.  64.) 

The  Adult  MonpiHoei.  When  the  time  arrives  for  the  emergence  of  the  winged  mosquHo. 
the  pupa-skin  splita  along  the  back,  and  the  insect  gradually  raises  itietf  on  its  long  spindly 
^a  using  the  old  pupa-skin  as  a  raft.     It  is  nearly  bent  double  •■  it  puUa  its  wings  out.  bntwos 
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thcM  become  filled,  and  it  is  read;  to  escape.  If  the  winga  ehould  get  wet  during  this  delioate 
operation  on  the  unsteady  raft,  it  ia  more  than  likely  thnt  tKe  poor  moaquito  periahoa.  A  quiet 
body  of  water,  therefore,  ia  necesaarj  for  the  aafe  emergence  of  moaquitoei  in  large 
Dumben. 

Male  attd  FemnU  M<Mquitoe».  The  male  mosquitoea  are  readily  distinguiahcd  fiom  the 
female  by  the  long- feathered  BntenniK.  The  roalea  neither  aing  nor  bite,  and  if  they  feed  at  all 
it  is  on  the  juices  and  nect&r  of  plants.  It  ie  quite  probable  that  the  normal  food  of  these 
inaeots  is  the  juices  of  planta,  but  it  ia  alao  quite  certain  that  the  femalei  delight  in  the  warm 
blood  of  animals,  including  man. 

The  FFinii«.  Mosquitoes  have  but  one  pair  of  wings.  The  margins  of  the  wings  am- 
fringed  with  hair*,  and  the  veina  with  minute  acalaa.  The  buzz-sound  of  the  moaquito  is  made 
by  the  rapid  vibration  of  the  wings,  about  3000  in  a  minute,  and  by  the  air  paaaiDg  over  little 
drums  at  the  openings  of  the  air  tubes  of  the  sides  of  the  body.  The  hind  wings  are  represented 
by  a  pair  of  atalked  knots,  called  "  balancera." 


ttiitti/itlit  madri 
(rtomll 


Howanl.  1'.  S.  Ufputmi 


Tlie  MmitK  Farti.  These  are  to  many  persons  the  roost  interosting  portion  of  the  anatomy 
of  the  mosquito.  The  mouth-parta  of  the  malea  are  simpler  than  those  of  the  female,  and  eon- 
aiat  of  but  three  parte,  the  sucVing  proboecis  and  the  two  palpi,  one  on  either  side  of  the 
pioboacis  or  sucking- tube. 

The  females  have  a  long  slender  upper  lip,  five  slender  lances,  and  a  large  proboaois  with 
two  abort  pKlpi  (F'g.  66).  When  a  female  mosquito  alights  on  the  akin,  ahe  piercea  it  with  <^ 
7  EN. 
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"bill"  compoaed  of  the  upper  lip  Mid  tho  Bve  slender  Udom,  sad  the  blood  iBdmrn  np  through 
the  proboecis  into  the  BtomAch. 

Kirult  of  Moiquitcet.     Thare  are  several  genera  of  Monquitoes,  two  of  which  are  c 
viz.,  Crite^  And  A uophtUi.  The  former,  howerer,  iabyfar  luore  abundant,  and  the  Bpeciee 

is  the  Commoit  Mout'iito. 

Anopheles  is  important  sa  it  is  the  agent  in  the  inoculation  of  the  human  body  by  malaria. 
The  femnle  Anopheles  may  be  diHtiaguished  readily  from  the  female  Culei  by  the  length  of  the 
palpi  on  each  lide  of  the  proboBcia.  In  the  former  the  palpi  are  almont  as  Iniig  as  the  proboacii, 
while  in  the  latter  they  are  quite  abort,     (Fig.  56.) 

The  reeting  position  of  mosquitoea  is  an  interesting  study,  which  may  be  carried  on  both 
•ummer  and  winter.  In  winter  the  adults  cling  to  the  ceilings  of  attics  and  basements.  [  What 
ia  the  chanwteristiu  resting  attitude  of  Cutex  on  the  ceiling  and  the  vertical  wall }]  (Fig.  56.) 
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B-tc  Ui  rid  a  locaUtyj  of  Mofiuit-oea.  Dr.  Howard,  of  Washington,  mentions  thtee  methodi : 
1.  "  By  the  drain^e  of  the  Bwamps  or  pools  in  which  the  moequitoes  breed."  2.  "By  the 
use  of  kerosene  on  the  surface  of  the  waters  in  which  they  breed."  3.  "By  the  introduction  of 
fish  into  tishlesa  ponds  so  that  they  may  eat  the  wrigglere." 


Practiail  ExercUei. 
i.  How  far  do  mosquitoes  fly  from  their  breeding  places  ? 

2.  Collect  a  large  number  of  mosquitoes  during  the  summer,  and  determine,  1.  the  niunb« 
of  males,  S.  the  number  belonfpng  each  to  Culex  and  to  Anopheles. 

3.  The  effect  of  the  use  of  Kerosene  on  the  breeding  places  of  mosquitoea  (dm  1  oa.  for 
every  15  sq.  ft.  of  surface). 

4.  Futl-atudy  of  life-history  of  Culex. 


• 
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ENTOMOLOGICAL  RECORD,  1901. 

•By  Dr.  James  Fletcher,  Ottawa. 

Canadian  students  of  Entomology,  in  the  past,  have  had  many  obstacles  to  overcome  before 
they  could  advance  sufficiently  in  their  studies  to  obtain  that  encouragement  which  is  necessary 
to  incite  continued  effort.  Congenial  companionship  is  undoubtedly  the  greatest  and  most 
useful  help  that  any  student  can  be  blessed  with  in  any  line  of  research.  It  is  manifestly  of 
great  advantage  to  know  who  is  working  at  the  same  studies  as  ourselves  and  what  others  are 
doing,  so  as  to  correspond,  compare  notes  aad  learn  as  soon  as  possible  all  that  is  to  be  known 
About  any  subject  in   which   there  is  a  mutual   interest,     ^e  all  know  how  the* accidental 

« 

capture  of  a  rarity,  or  a  chance  incident,  may  direct  our  particular  attention  to  some  class  of 
insects  or  some  entomological  problem  which  but  for  this  accident  might  never  have  come 
before  us. 

Having  for  many  years  felt  the  want  of  this  information,  it  has  occurred  to  me  that  if  there 
were  published  every  year  in  the  Annual  Report  a  record  of  the  important  entomological  events 
^f  the  year,  it  would  be  of  considerable  use  to  every  one  interested  in  Canadian  entomology. 
The  plan  of  this  Entomological  Record  may  well,  I  think,  be  discussed  by  the  members,  and  I 
ahall  be  very  glad  to  receive  suggestions  as  to  the  most  useful  way  of  preparing  it  in  future. 
The  kind  of  information  which  it  seems  to  the  writer  would  be  of  use,  will  fall  under  the  follow- 
ing heads : —  (1)  A  record  of  special  rarities  taken  by  collectors,  with  the  various  localities 
And  dates,  which  for  ease  of  reference  should  be  arranged  under  their  natural  orders  and  in  the 
sequence  of  some  recognised  check  list.  (2)  The  names  of  specialists  who  have  devoted  particular 
Attention  to  some  order,  genus,  species,  or  phase  of  entomological  study.  (3)  The  names  of  any 
books  of  note  affecting  entomology,  or  connected  with  any  branch  of  it,  which  may  have  been 
published  during  the  year. 

It  is  not  proposed  to  include  in  this  record,  except  perhaps  in  an  incidental  manner,  facts 
connected  with  Practical  Entomology.  This  subject  will  be  fully  treated  of  in  **  Notes  of  the 
Year  "  and  other  papers  included  in  the  Report. 

The  compilation  and  preparation  of  this  Record  need  not  always  be  done  by  the  same 
person.  I  merely  on  this  occasion  submit  a  short  outline  or  scheme,  as  a  beginning,  and,  if  my 
opinion  as  to  its  value  is  correct,  I  feel  sure  that  year  by  year  it  will  be  improved  in  form.  As 
«oon  as  collectors  and  workers  in  entomology  know  that  this  will  be  a  regular  annual  record,  they 
will  themselves  eend  in  notes  of  their  work  and  requests  for  information,  which  will  make  it 
continuously  more  and  more  useful ;  indeed  it  will  be  better,  that  this  record  should  not  be 
Always  prepared  by  the  same  person  when  the  final  form  in  which  it  should  be  drawn  up,  has 
been  decided  upon,  and  I  would  suggest  that  at  each  annual  meeting  the  council  should  request 
someone  to  undertake  the  work  for  the  ensuing  year,  and  then  publish  their  choice,  with  the 
Address  of  the  compiler,  in  the  ** Canadian  Entomologist''  for  January  each  year,  so  that 
collectors  may  know  to  whom  records  should  be  sent.  These  records  of  captures,  or  requests 
for  information,  should  be  sent  in  from  time  to  time,  and  should  not  be  held  over  until  the  end 
of  the  year,  or  there  is  great  danger  of  their  being  forgotten. 

Needless  to  say,  every  care  must  be  taken  that  the  identification  of  all  species  mentioned 
should  be  as  accurate  as  possible,  and  doubtless  considerable  correspondence  may  be  required  and 
in  some  instances  specimens  may  have  to  be  examined  ;  all  this  takes  time,  and  will  show  bow 
inconvenience  may  arise  from  records  being  sent  in  at  a  late  date  before  the  annual  meeting. 

In  the  meantime  I  shall  be  glad  to  receive  notes  on  the  above  mentioned  subjects,  or  advice 
,as  to  improvements  for  the  Record  of  1902.  The  present  article  is  merely  suggestive — a 
beginning — and  may  be  changed  and  improved  to  an  unlimited  degree. 
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The  Season  of  1901. 

The  season  of  1901  in  almost  all  parts  of  Canada  has  been  characterised  as  "  poor  "  b^ 
nearly  all  collectors  heard  from.  Of  thoae  who  have  favoured  me  with  notes,  there  are  only  two 
who  have  made  satisfying  collections,  either  as  to  species  or  as  to  numbers  of  specimens,  viz.  Mr. 
A.  F.  Winn,  of  Montreal,  Que.,  and  Mr.  J.  D.  Evans,  at  Trenton,  Ont.  Such  reports  as  '*The 
poorest  year  I  have  ever  known,"  '*  Remarkable  for  the  absence  of  good  species  ",  **  I  never  took 
so  few  good  things",  ''Insects  of  all  kinds  scarce",  etc.,  are  almost  universal.  The  only 
exceptions  to  this  general  statement  in  the  reports  received,  were  with  regard  to  the  unusual 
abundance  in  the  West  of  Pyrameis  cardui  and  P.  atalanta  and  through  the  whole  of  Canada  of 
Pterin  rapff.  In  all  parts  of  Ontario,  the  noticeable  insect  of  the  season  was  the  Birch-Tree 
Skeletonizer  (Bucculatrix  catvidetisiaella).  In  Manitoba  and  the  North-west  Territories  the 
moths  of  Noctua  clwidestma  were  found  during  July  in  myriads  inside  houses,  to  which  thef 
had  doubtless  been  attracted  by  lights. 

Literature. 

Bibliographical  notes  on  entomology  appear  regularly  in  all  entomological  journals  and 
scientific  magazines,  such  as  '*■  The  Canadian  Entomologist,"  '*  The  Ottawa  Naturalist,"  ^'  Ento- 
mological News,"  *'  The  American  Naturalist,"  *'  Science,"  etc.  These  are  all  indispensable  to 
the  working  entomologist. 

Howard  (L.  O.)— ''  The  Insect  Book."  An  event  of  very  great  importance  as  affecting  tbt 
whole  subject  of  entomology  is  the  recent  publication  of  Dr.  Howard's  **  Insect  Book."  Up  to 
the  present  time,  the  one  great  obstacle  in  the  way  of  lovers  of  natural  history  devoting  th«r 
attention  to  the  study  of  insects,  was  the  fact  that  there  was  no  single  elementary  work  of 
moderate  price,  which  would  enable  a  beginner  to  identify  and  classify  his  captures.  This  want 
has  been  to  a  large  measure  supplied  by  Dr.  Howard,  with  his  most  useful  work.  Copious^ 
illustrated  and  written  in  untechnical  language,  it  has  already  commended  itself  to  a  great  many 
beginners,  especially  boys  and  girls,  and  will  I  feel  confident,  together  with  Dr.  Holland's  beaa- 
tiful  '*  Butterfly  Book,"  do  more  to  attract  students  to  entomology  as  a  recreation  and  study, 
than  all  the  works  which  have  preceded  it.  Beginners  have  now  a  starting  point  from  which 
they  can  easily  make  an  appreciable  advance  towards  a  knowledge  of  most  of  our  common  forms 
of  insect  life.  The  beetles  and  moths  are  now  the  only  insects  re<]uiring  treatment  in  the  same 
manner,  and  it  is  to  be  sincerely  hoped  that  before  long  this  lack  will  also  be  supplied.  Some 
deficiencies  of  minor  importance,  in  the  Insect  Book,  due  to  hurried  publication,  will  doubtlaas 
disappear  in  the  next  edition. 

Important  monographic  works  will  be  dealt  with  under  the  Orders  of  insects  to  which  they 
refer.  Mention,  however,  may  be  made  here  of  the  splendid  report  by  Prof.  J.  G.  Needhun, 
of  Lake  Forest  University,  Illinois,  on  the  "  Aquatic  Insects  of  the  Adirondacks,"  lately  issued  l^ 
Dr.  E.  P.  Felt,  State  Entomologist  of  New  York,  a  charming  report  of  excellent  and  originil 
work  in  an  almost  unworked  field,  and  one  which  is  very  suggestive  as  to  desiderata,  with  ngard 
to  which  facts  may  be  supplied  by  workers  in  all  parts  of  the  country.  A  valuable  feature  of 
this  work,  as  in  tho  Insect  Book,  is  the  numl>er  of  suggestions  which  are  made  as  to  useful  linat 
of  work  which  may  be  taken  up  to  supply  unknown  data  in  the  lives  of  well  known  insects. 

General  Collectors. 

Most  collectors  of  insects,  as  their  nmterial  accumulates,  specialize  their  eflbrta  and  defott 
their  attention  to  one  or  two  orders.  There  are  a  few,  however,  who  keep  up  their  genenl  eol* 
lections  and  who  are  always  glad  to  correspond  and  exchange  specimens  in  ail  orden.    Thiii  of 
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course,  is  the  case  with  the  curators  of  public  institutions,  such    as  museums,  colleges  and 

schools.     In  addition  to  these  the  following  are  active  workers  in  Canada  : 

Begin, Rev.  P.  A.,  Sherbrooke,  Que.  Gregson,  Percy  B.,  Waghom,  Alta. 

Bethune,  Rev.  C.  J.  S.,  London,  Ont.  Huard,  Rev.  Victor,  Quebec,  Que. 

■Ooubeauz,  Eugene,  Prince  Albert,  Sask.  Lochhead,  Prof.  W.,  Guelph,  Ont. 

Desrochers,  Rev.  J.  E.,  Rigaud,  Que.  Mcintosh,  Wm.,  St.  John,  N.  B. 

Evans,  J.  D.,  Trenton,  Ont;  Stevenson,  Charles,  Montreal,  Que. 
Pyles,  Rev.  Thos.  VV.,  Levis,  Que. 

It  will  be  noticed  that  most  of  the  notes  collected  for  this  year's  record  are  on  the  work  of 
lepidoterists  and  coleopterists.  A  short  report  has  kindly  been  prepared  on  Orthoptera  by  Mr. 
£.  M.  Walker,  of  Toronto,  and  data  have  been  supplied  for  that  on  Hymenoptera,  by  Mr.  W. 
H.  Harrington,  of  Ottawa.  Several  collectors  are  devoting  some  attention  to  Diptera  and 
Hemiptera,  and  it  is  hoped  that  by  next  year  this  material  may  provide  data  for  a  more  extended 
notice  of  work  in  these  orders,  than  is  possible  now.  Canadian  collectors  are  under  deep  obli- 
gations to  the  leading  specialists  in  the  United  States,  who  at  all  times  have  most  generously 
named  material  from  all  localities,  whenever  sent. 

General  collectors  of  insects  frequently  ask  for  a  list  covering  all  orders  of  insects,  so  that 
they  may  know  how  to  arrange  their  collections.  In  most  orders  there  is  some  one  check  list 
which  is  recognized  generally  ;  this  should  be  used  in  arranging  a  collection.  Probably  the  best 
general  list  covering  all  orders  is  Dr.  J.  B.  Smith's  *^  Insects  of  New  Jersey,"  which  is  a  cata- 
logue up  to  1899,  of  all  insects  found  in  that  State. 

LfiPIPOPTEKA. 

By  far  the  largest  number  of  notes  received  refer  to  the  Lepidoptera.  For  thibt  reason,  on 
this  occasion,  these  insects  will  receive  first  attention.  Species  are  referred  to,  not  always  for 
their  great  rarity,  but  when  it  is  thought  that  a  note  of  the  occurrence  in  a  certain  locality,  or 
upon  a  certain  date,  may  prove  of  interest  to  other  collectors.  The  species  are  mentioned  in  the 
order  of  Dr.  J.  B.  Smith's  *'  List  of  the  Lepidoptera  of  Boreal  America,"  1891.  Of  works  relat- 
ing especially  to  Lepidoptera  which  have  appeared  in  1901,  first  mention  should  be  made  of 
Mr.  Beutenmiiller's  beautiful  **  Monograph  of  the  Sesiidae  of  America  North  of  Mexico,"  pub- 
lished as  a  Memoir  of  the  American  Museum  of  Natural  History,  with  eight  magnificent  plates. 
By  the  same  author  is  a  very  useful  ''  Descriptive  Catalogue  of  the  Noctuida)  found  within 
Fifty  Miles  of  New  York  City."  During  the  year  several  valuable  articles  containing  descrip- 
tions of  new  species  have  appeared,  by  Prof.  J.  B.  Smith,  of  New  Jersey,  and  Dr.  H.  G. 
Dyar,  of  Washington. 

The  following  list  gives  the  names  and  addresses  of  some  of  the  most  active  students  of 

Lepidoptera  in  Canada.     There  are  doubtless  many  others,  but  I  have  not  been  able  to  learn 

what  they  have  been  doing  during  1901  : 

Anderson,  E.  M.,  Victoria,  B.  C.  Heath,  E.  F.,  Cartwright,  Man. 

Bethune,  Rev.  C.  J.  S.,  London,  Ont.  Johnston,  James,  Bartonville,  Ont. 

Boger,  H.  W.  O.,  Brandon,  Man.  Jones,  W.  A.  Dash  wood-,  N^w  Westminster,  B.C. 

Brainerd,  D wight,  Montreal.  Lyman,  H.  H.,  Montreal. 

.Bush,  A.,  Vancouver,  B.  C.  Mcintosh,  Wm.,  St.  John,  N.  B. 

Cockle,  J.  W.,  Kaslo,  B.  C.  Marmont,  L.  E.,  Rounthwaite,  Man. 

Oriddle,  Norman,  Aweme,  Man.  Mofiat,  J.  Alston,  London. 

Danby,  W.  H.,  Rossland,  B.  C.  Norris,  A.  E.,  Montreal. 

Dennis,  A.  J.,  Beulah,  Man.  Richard,  A.  E.,  Ottawa. 

Dod,  F.  H..  Wolley-,  Calgary,  N.  W.  T.  Sandercock,  W.  C,  Lauder,  Man. 

Evans,  J.  D.,  Trenton,  Ont.  Suffield,  J.  D.,  Morden,  Man. 

Fyles,  Rev.  Thos.  W.,  Levis,  Que.  Taylor,  Rev.  G.  W.,  Wellington,  B.C. 

Fletcher,  James,  Ottawa.  Venables,  E.  P.,  Vernon,  B.  C. 

Gibson,  Arthur,  Ottawa.  Winn,  A.  F.,  Montreal. 

Grant,  C.  E.,  Orillia,  Ont.  Wilson,  E.,  Vancouver,  B.C. 

Gregson,  Percy  B.,  Waghom,  Alta.  Wilson,  T.,  Vancouver,  B.C. 

Hannam,  A.  W.,  Victoria,  B.  C.  Willing,  T.  N.,  Regina,  Asfa. 

Harvey,  R.  V.,  Vancouver,  B.  C.  Young.  C.  H.,  Hurdman's  Bridge,  Ont. 
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Of  the  above  named,  the  following  have  made  specialties  of  some  subjects  :  Messrs.  Brain- 
erd.  Cockle,  Fyles,  Fletcher,  Gibson,  Lyman  and  Young  have  given  much  attention 
to  and  are  keenly  interested  in  rearing  species  from  the  egg  to  the  perfect  insect.  The  Division 
of  Entomology  of  the  Experimental  Farms  is  particularly  in*-erested  in  working  out  the  life 
histories  of  insects,  and  will  be  grateful  for  all  eggs  or  larvte,  which  may  be  sent  in  by  corre- 
spondents, particularly  of  Arctiidae,  and  also  of  Acronycta,  Agrotids  and  diumals. 

There  are  now  many  more  interested  in  the  study  of  insects  than  was  the  case  a  few  yeara 
ago,  and  naturally  the  members  of  our  Society  have  taken  an  active  part  in  bringing  their 
favourite  field  of  research  before  others.  Excellent  work  has  been  done  by  Bir.  H.  H.  Lyman, 
in  Montreal,  by  the  encouragement  he  has  always  given  to  the  members  of  the  Montreal 
branch.  In  this  work  he  has  been  ably  assisted  by  several  of  the  other  members,  notably  by 
Mr.  A.  F.  Winn.  Similar  good  work  has  been  done  in  St.  John,  N.B.,  by  Mr.  Wm.  Mcintosh, 
in  Quebec  by  the  Rev.  Thos.  W.  Fyles.  and  in  Vancouver  by  Mr.  R.  V.  Harvey.  In  London 
the  Rev.  C.  J .  S.  Bethune  has  put  new  life  into  the  local  branch.  Too  much  cannot  be  said  of 
the  courtesies  of  Mr.  J.  Alston  Moflfat,  the  efficient  curator  of  the  Society *8  collections,  to  whom 
all  our  active  collectors  are  frequently  under  obligations  in  many  ways.  The  Toronto  Branch 
has,  during  the  past  year,  made  material  progress  in  arranging  the  collection  of  insects  presented 
by  them  to  the  Education  Department  for  Ontario. 

Notes  on  Captures. 

RHOFALOCERA.     Melitna  harrisii.  Scud.     Fairly  common  in  one  locality  at  Orillia. 

(Grant.) 

Phifriodes  batesii^  Reak.  This  species,  which  is  much  rarer  than  P.  tharos,  occurs  at 
Ottawa  and  Aylmer,  Que.,  a  week  or  ten  days  sooner  than  the  latter  species.     (Fletcher.) 

Enptoieta  clandiuy  Cram.  A  female  of  this  species  was  taken  at  Regina  on  July  10,  while 
in  the  act  of  laying  its  eggs  on  Linum  s^dcatum.  Four  eggs  were  seen  to  be  deposited  on  separ- 
ate plants,  so  that  this  flax,  a  curious  food  plant  for  an  Argynnid,  seems  to  be  the  natural  food 
of  the  caterpillars  in  that  district.  It  is  also  known  to  feed  on  violets,  and  has  even  been  trouble- 
some in  gardens  in  the  West  from  attacking  pansies. 

Grapta  natyrus^  Edwards.  A  fair  specimen  that  had  wintered.  May  5,  Orillia.  (Grant) 
This  species  is  rare  east  of  the  Rockies,  but  very  common  on  the  Pacific  coast. 

Vanessa  californica,  Bdv.  A  few  specimens.  New  Westminster.  (Jones.)  This  butter 
fly  is  very  seasonal  in  its  appearance.  It  was  reported  as  swarming  in  the  mountains  round 
Kaslo,  B.C.,  by  Mr.  Cockle,  last  year.  A  few  specimens  high  up  on  Mount  Che-am  in  the 
middle  of  August,  where  it  was  very  troublesome  in  disturbing  more  desirable  species.    (Fletcher.) 

Juiuniia  ctxnia^  Hbn.    A  fairly  good  specimen  in  a  cutting  on  the  railway.    Orillia.  (GranL) 

Limenitis  weideitieyerii,  Edw.  One  or  two  specimens  of  this  species  were  found  in  the  col- 
lection of  Mrs.  Walton,  at  Armstrong,  B.C.,  where  she  had  collected  them. 

Debis  porUandia,  Fabr.     A  few  specimens  of  this  butterfly  have  beer  taken  at  Ottawa  in  * 
1901,  July  10.     (Richard.) 

Erehia  lidUri,  Elwes.  In  addition  to  the  six  previously  known  examples  of  this  tine 
species,  about  two  dozen  more  were  taken  on  the  15th  and  ICth  August  last  on  Mount  Che-am, 
B.C. ,  by  the  writer  and  MesHrs.  A.  Bush  and  T.  Wilson,  of  Vancouver. 

Hipparchia  ridinqsiiy  Kdw.  Regina,  July  10.  (Fletcher.)  This  species  has  also  been 
taken  in  some  numbers  at  Aweme  by  Mr.  C riddle. 

Chioiiobasjnttn,  Hbn.     Mer  Bleue,  near  Ottawa,  May  31.     (Gibson.) 

Theda  nelsitni,  Bdv.  Not  uncommon  at  Kaslo  in  spring.  (Cockle.)  This  is  the  first  record 
of  the  species  being  found  in  Canada. 

Chryaophamis  xanthaides,  Bdv.     Brandon,  Man.     (Boger.)    Several  specimens. 
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Lycaefia  Hctpioltis^  Bdv.  This  common  western  species  seems  to  be  gradually  extending 
eastward.  Four  years  ago  a  single  si>ecimen  was  taken  at  Nepigon.  Last  year  in  the  beginning 
of  July  it  simply  swarmed  in  localities  where  in  previous  years,  although  visited  at  the  same 
time  of  the  year,  no  trace  of  it  was  seen.    (Fletcher.) 

Lyc(Ei\a  coiiperiif  Grt.      This  species  has  never  been  recorded  for  western  central  Ontario, 
but  Mr.  A.  W.  Hanham  writes  that  he  took  several  specimens  May  17,  1891,    **  two  miles  up  . 
from  Brantford,  close  to  the  Grand  River,  via  the  Paris  River  road."    Collectors  in  western 
Ontario  shoidd  be  on  the  lookout  for  the  species. 

Lycctna  shasta,  Edw.  Some  years  ago  Mr.  F.  H.  Wolley-Dod  took  a  single  specimen  24  miles 
south  of  Calgary,  but  the  species  then  disappeared.  During  the  past  summer  he  was  fortunate 
enough  to  secure  three  or  four  more  specimens.  The  locality  seems  rather  far  from  the  mountains 
for  this  species,  and  it  is  probably  the  farthest  eastern  limit  in  Canada.  The  altitude  of  Calgary 
is  about  3;400  feet  above  the  sea  level. 

Lycwna  comyntas,  Gdt.  One  specimen  at  Aylmer,  Que.,  June  6,  the  second  record  only  in 
the  Ottawa  district.     (Gibson.) 

Neophnsiii  menapia ,  Feld.  The  mode  of  occurrence  of  this  species  in  British  Columbia  is  very 
remarkable.  In  certain  years  it  swarms  in  countless  myriads,  the  caterpillars  feeding  on  the 
coast  upon  the  foliage  of  the  Douglas  Spruce,  but  in  the  interior  on  the  Bull  Pine,  Piiuu  pmi- 
derosa.  Towards  the  end  of  the  season,  in  August,  the  dead  butterflies  may  be  seen  in  vast 
numbers  floating  on  the  sea  around  Vancouver  Island,  or  thrown  up  along  the  beach  in  wind- 
rows sometimes  an  inch  or  two  in  depth.  A  few  specimens  were  seen  flying  in  the  Nicola  val- 
ley on  August  18  (Fletcher),  and  Mr.  Dash  wood- Jones  reports  that  a  few  specimens  were  also 
taken  at  New  W^estminster. 

Fieris  protodice^  B.-Lec.  One  specimen  flyiijyg  around  golden-rods  Sept.  21.  The  6 rst  record 
for  Ottawa.     (Fletcher.) 

Colias  euryth^jtie^  Bdv.  Remarkably  abundant  at  Orillia.  (Grant.)  A  few  at  Ottawa  in 
September.  (Young.) 

CoHoit  ehristhia,  Edw.     Langvale,  Man.,  June  5.  (Sandercock.) 

Famphila  hohomokf  Harr.  I  have  endeavored  to  hear  of  any  instance  of  true  P.  zahitlon 
being  taken  in  Canada,  but  so  far  have  failed.  The  difierences  between  these  two  species  are 
well  shown  by  Dr.  Skinner  on  plate  19,  Entomological  News,  Vol.  X.  It  would  l)e  well  if 
Canadian  collectors  would  examine  their  specimens  and  see  if  we  have  P.  zaMon  in  Canada. 

Eiidamiut  hathyUu8,S.  &  A.  Three  specimens  of  this  butterfly,  which  difiers  from  the 
somewhat  similar  E.  pylades.  Scud.,  by  the  absence  of  the  sexual  costal  fold  in  the  males,  were 
taken  by  Mr.  James  Johnston  at  Hamilton,  last  year.  Although  frequently  recorded  from  Can- 
ada, I  believe  that  these  are  the  flrst  specimens  which  have  been  examined  critically. 

Fyi'(jiis  tessellata^  Scud.     A  fine  fresh  specimen  at  Orillia  Park,  Sept.  21.  (Grant.) 

HETEROCERA. 

Ltpiwsia  nlalumt^  Strk.  This  rare  and  beautiful  species  has  been  taken  several  times  at 
New  Westminster  by  Mr.  Dashwood-Jones.  Mr.  Harvey  took  a  specimen  this  year  at  Van- 
couver. Whether  it  is  a  true  species  or  merely  a  western  representative  form  of  L,  Havofaitciata, 
Bamst.,  requires  investigation.  Specimens  of  xUalume  in  some  instances  show  very  little  of  the 
black  collar  and  have  the  secondaries  more  or  less  clouded  with  yellow.  As  a  rule,  the  western 
form  is  larger  than  flavofamata^  but  seems  to  bear  the  same  relation  to  it  that  Nisoniades 
juveiuUis  does  to  N,  properiius  of  the  West. 

Sphiiix  caiutdeiiaisj  Bdv.  Two  fine  specimens  of  this  rare  hawkmoth  were  taken  at  (Ottawa, 
June  10  and  12.  Mr.  Gibson,  the  captor,  recognizing  them  as  different  from  anything  he  had 
seen  before,  even  on  the  wing. 
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Ampelophaga  versicolor^  Harr.     Montreal,  July  14.     (E.  D.  Wintle.) 

Smerinth^is  cerisyi,  Kirby.  A  beautiful  Bpecimen  at  light,  Orillia,  May  20.  (Grant.) 
Trenton.     (Evans.)    Rare  in  Eastern  Canada. 

SanniiM  exitiosat  Say.  St.  John,  K.  B.  (Mcintosh.)  As  no  peaches  are  grown  at  St.  John 
this  record  is  interesting. 

Alypia  Mac-cuUochiij  Kirby.  Montreal  Island,  June  1.  (Stevenson).  This  is  an  interest- 
ing record.  The  species  is  common  in  the  far  East,  whence  it  was  described,  also  at  Nepigon 
and  in  the  Rocky  Mountains.  I  have  several  times  found  the  larvss  on  Epilobium  angustifdium 
at  the  latter  localities  and  obtained  the  moths  the  following  spring. 

Heterocampn  marthesUi^  Oram.  A  beautiful  specimen  of  this  fine  moth  was  bred  from  a 
larva  found  on  the  ground  in  a  beech  wood  at  Ottawa  during  Sept.  1900.  The  moth  appeared 
the  following  June.     (Fletcher.) 

Heterocampa  biundata,  Walk.  A  fine  female  was  taken  at  light  June  15,  Ottawa.  (Fletcher.) 

Eacles  imperialism  Dru.  Two  at  light.  **  1  never  came  across  this  till  1000."  Orillia,  June 
^.     (Grant. ) 

Hepiiilus  sequoiohiSj  Behr.  A  tine  specimen  of  this  rare  species  was  taken  at  Vancouver  by 
Mr.  E.  Wilson  ;  it  has  been  previously  taken  at  Victoria  by  Rev.  G.  W.  Taylor. 

Hepialus  mnstdiii'iiSy  T&ck,     One  sp>ecimen,  St.  John,  N.B.     (Mcintosh.) 

Enthyatira  p^idens,  Gn.  One  at  light,  the  peach-blossom  tint  very  pronounced.  May  2, 
Orillia.     (Grant.) 

Semiophora  yaungii^  Sm.  ms.  This  new  species  was  reared  from  the  larva  and  collected  by 
Mr.  Young  last  season.     Mer  Bleue,  near  Ottawa.     Aug.  to  Sept.  (Young.) 

Peridroma  asirietay  Morr.  Kaslo,  B.  C.  (Cockle.)  Mr.  Jockle  sent  eggs  to  Ottawa  under 
date  July  30.  The  larvfti  were  full  grown  in  Oc^ber.  Cartwright,  Man.  (Heath.)  Specimens 
sent  by  Mr.  Mcintosh  from  St.  John,  N.  B.,  were  identical  with  the  western  form. 

Noctua  s^ihstrigatay  Sm.     A  fine  specimen  taken  at  Brandon.     (Boger.) 

Feltia  robustiory  Sm.  A  specimen  of  this  newly  described  species  was  taken  at  Brandon. 
<  Boger.) 

Carnea/Je.'*  .[uadriiientataf  G.  &R.  This  species  was  recorded  in  Bull.  18,  1899,  Nat.  Hiat. 
Soc.  of  N.  B.,  by  W.  Mcintosh  (teste  H.  Strecker),  ^*  but  the  species  has  proved  from  better 
specimens  submitted  to  Prof.  J.  B.  Smith  to  be  C  deiersa.  Three  specimens  were  taken  in  1901." 
(Mcintosh).  C.  detersci  is  a  widely  distributed  species  and  under  the  name  of  C.  pitychrtnu  is 
included  in  many  lists. 

Mamcstra  mgosay  Morr.  Mer  Bleue,  near  Ottawa,  May  31.  (Gibson.)  A  remarkably 
bright  specimen,  the  first  Ottawa  record.     Two  specimens,  St.  John.  (Mcintosh.) 

Carveades  mollis^  Wlk.  (C.  fertuildi,)    Two  or  three  specimens  mid- July.    (Mcintosh.) 

Homohadena  badistrigay  Grt.  Several  specimens  bred  from  larvae  found  on  honeysuckle. 
Ottawa.     (Fletcher.) 

Oncocnemis  atrifascinUty  Morr.  A  fine  specimen  of  this  beautiful  moth,  St.  John,  N.  B. 
{Mcintosh.)    Bounthwaite,  Man.  (Marmont.) 

Frod^nialin£ateU<i,  Harv.     Ottawa,  October.    (Fletcher.)     Trenton.    (Evans.) 

EHps(:f:hvp^ictes  prociiicltiSy  Grt.  This  fine  noctuid  (two  or  three  specimens)  was  taken  at 
'*  sugar  "  at  Brandon,  Man.,  by  Mr  Hanham.  Several  specimens  were  bred  by  Messrs.  T.  Wil- 
son and  A.  Bush,  from  troublesome  cutworms  feeding  on  vegetables  in  gardens  at  Vancouver,  B. 
O.,  in  company  with  Feridroma  saucia  in  1900. 

(fortyjui  frrata,  Lyman,  n.  sp.,  described  in  Can.    Ent.  XXXIII,  No.  12,  p.  319. 

AchaUfdes  zeaty  Harr.  Several  specimens  of  this  neat  little  moth  were  bred  from  caterpillars 
boring  in  the  young  shoots  of  elder,  SambvcMs.  Kingston  and  Ottawa.  Imagoes  July  6.  (Flet- 
cher. ) 
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TifniocHmjHi  ovidxica,  Grt.      Trenton,  rare.     (Evan«.) 

Scopelosoma  devia,  Grt.  St.  John,  N.  B.  (Mcintosh.)  One  specimen.  Had  p^eyiously 
been  taken  here  once  before,  May  15  ,  1898. 

Xylbia  thaxteri,  Grt.     One  specimen  Ottawa  Apl.  23.     (Young.) 

Flnsia  thyatiroidesj  Gn.     At  light  Aug.  24,  Orillia.     (Grant.)    St.  John.     (Mcintosh.) 

Plusia  dyanSf  Gat.      At  flowers  in  town  park,  Orillia,  Oct.  10.     (Grant. ) 

Phtsia  flagdkun  Walk.  St.  John,  N.  B.  (Mcintosh.) 

Catocala  elduy  Behrens.     A  few  specimens.  New  Westminster.  (Jones.)  Vancouver.  (Bush« 
This  beautiful  species  which  resembles  the  European  C,  fraxini  much  more  than  the  American 
C,  relxcUi.,  of  which  it  is  supposed  to  be  a  variety,  was  bred  by  the  Rev.  G.  W.  Taylor  many  years 
Ago  from  a  larva  found  at  Victoria  on  Oak. 

Erebnsodora,  Linn.  This  strong-winged  wanderer  from  the  West  Indies  has  this  year  been 
reported  from  as  far  west  as  Calgary,  where  a  specimen  was  taken  by  Miss  Moodie  of  that  place. 
Last  year  Mr.  Hanham  secured  one  at  Winnipeg,  and  Mr.  Dennis  another  at  Beulah,  Man* 
Mr.  Grant  took  a  perfect  female  **  at  sugar  "  at  Orillia,  July  6. 

Bomoptera  looodii,  Grote.     *'  A  beauty,  at  sugar,  "  June  10,  Orillia.     (Grant.) 

Leucohrephos  middeudorfi,  Men.  A  pair  of  this  rare  and  interesting  moth  taken  at  Aweme^ 
Man.,  early  in  the  spring,  **  extremely  difficult  to  see  and  to  follow."     (Criddle.) 

Varieties. 

Argynnis  laisj  Edw.  Some  beautiful  suffused  varieties  of  this  species  have  been  taken  at 
Aweme  by  Mr.  Griddle,  and  during  the  past  su.umer  a  handsome  specimen  somewhat  resembling 
the  figure  of  A.  platirut  shown  on  plate  13,  Ent.  News,  XII,  No.  10,  was  taken  at  Beulah,  Man., 
by  Mr.  Dennip.  This  specimen  has  three  large  basal  silver  blotches  and  a  sub-marginal  band  of 
large  silver  spots.  The  primaries  are  more  suffused  with  black  than  in  the  figure  referred  to. 
A  fine,  painting  of  this  and  Mr.  Criddle's  own  specimens  were  exhibited  at  the  annual  meeting. 

Vatiessa  Antiopa,  var.  Lintneriij  Fitch.  A  fine  specimen,  with  very  wide  border,  was  this 
year  bred  at  Ottawa,  July  10th.  This  is  not  a  true  variety,  but  merely  an  accidental  form 
which  can  be  produced  at  will.     (Fletcher.) 

Lyccmu  neglectay  Edw.  Mr.  A.  F.  Winn  caught  last  year  at  Bideford,  Maine,  on  July  14th, 
a  very  fine  gynandromorph  of  this  species,  the  left  side  of  which  was  female  and  the  right 
male. 

COLEOPTEKA. 

There  are  many  who  are  collecting  beetles  in  Canada,  but,  unfortunately,  few  records  have 
been  received «  compared  with  those  which  have  come  to  hand  from  lepidopterists. 

The  following  are  the  names  of  some  of  the  most  active  collectors  : 

Bethune,  Rev.  C.  J.  S.,  London,  Ont. 

Chagnon,  Gus.,  Montreal,  Que. 

Crew,  R.  J.,  Toronto. 

Evans,  J.  D.,  Trenton,  Ont. 

Fletcher,  J.,  Ottawa,  Ont. 

Hanham,  A.  W.,  Victoria,  B.C. 

Harrington,  W.  H.«  Ottawa,  Ont. 

Keen,  Rev.  J.  H.  Metlakatla,  B.C. 

Mcintosh,  Wm.,  St.  John,  N.B. 

Taylor,  Rev.  G.  W.,  Wellington,  B.C. 

Mr.  Keen  has  sent  few  records  this  year,  but  no  one  has  done  more  to  increase  our  knowledge 
of  rare  species  from  the  extreme  north-west  coast  than  he  has.     He  collected  assiduously 
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for  many  years  on  the  Queen  Charlotte  Islands,   and  has. recently  moved  to   his  present 
address. 

NoT£S  OF  Captures. 

Oicifvdela  limhataj  Say.  Reported  by  Mr.  Hanham  as  found  on  the  sand  hills  bordering 
the  Douglas  swamp,  Man.,  on  June  18,  1899.  **  They  looked  like  large  white  spiders 
skimming  over  the  sand.  I  found  them  copulating  buried  in  the  sand,  with  just  their  heads 
showing." 

Cicindela  pusiUa^  Say.  This  rare  species  was  taken  by  Mr.  L.  E.  Marmont,  at  Roun- 
thwaite,  Man.,  and  also  by  Mr.  Hanham,  at  Bird's  Hill,  near  Winnipeg,  in  1900. 

Oychms  tuberadatusj  Harr.  This  rare  and  handsome  species  is  occasionally  taken  in  Van- 
oouver  Island.  Comox,  B.C.  (Taylor,  Fletcher,  and  Prof.  J.  Macoun.)  The  Rev.  J.  H.  Keen 
found  it  not  uncommon  at  Massett,  on  Queen  Charlotte  Islands.  Two  fine  specimens  were 
taken  at  Coldstream,  twelve  miles  from  Victoria,  in  June  last.  (Hanham.)  The  food  of  beetles 
of  the  genus  Cychrus  is  generally  stated  to  be  snails,  but  Mr.  Hanham  writes  :  '^  1  have  found 
Gychrus  angn^ticollls  and  C,  marginatns  in  colonies  in  rotten  stumps  evidently  preying  u})on 
slugs,  which  were  with  them.  I  think,  for  every  snail  they  get  here,  they  get  one  hundred 
slugs.     I  have  caught  C.  marffhuitxis  in  my  garden  feeding  on  slugs." 

Cychrtis  angulatua,  Harr.  This  very  rare  species  has  been  again  taken  on  Vancouver  Island 
by  the  Rev.  G.  W.  Taylor.  Superficially,  it  resembles  the  black  form  of  C.  arujuidicollis,  but  hss 
the  thorax  diflferently  shaped,  and  the  punctuation  and  striation  of  the  elytra  are  quite  different. 
'*  Near  Brennan  Creek,  July  1,  I  have  only  seen  three  in  nineteen  years.'*     (Taylor). 

Garabiis  nenwralis,  Mul.  This  interesting  carab  was  first  recorded  by  Dr.  Horn  as  a  Cana- 
dian species  in  1891.  Later  in  the  same  year  Mr.  Harrington  took  several  specimens  at  St. 
John,  N.B.,  associated  with  another  European  species,  C.  yraiiidatusy  Dej.,  and  published  a  note 
in  the  Canadian  Entomologist,  1891,  p.  112.  Mr.  Mcintosh  now  finds  both  of  these  si>ecie8  abun- 
dant at  St.  John,  and  speaks  of  C.  grannlatus  as  our  commonest  ground  beetle. 

Pashnachiis  elongatiiSy  Lee.,  taken  not  uncommonly  at  Aweme.  (Criddle.)  Under  stones 
.in  the  Brandon  Hills.     (Hanham.) 

Clinna  pallida^  Say.     St.  John,  N.B.,  rare.     (Mcintosh). 

Uicalii^  8C}dptmSf  Say,  **  This  species  was  not  uncommon  in  Winnipeg  in  1894.  I  have 
not  seen  a  specimen  since. "   (Hanham.) 

Flatyniis  cleineiut,  Lee.  Rare  in  Canadian  collections.  Originally  described  from  Nova 
Scotia.     St.  John,  N.B.    (Mcintosh.) 

Plaiipiits  hardyif  Lee.  This  beetle  has  been  taken  on  the  sea  shore  in  Nova  Scotia  in 
former  years  by  Mr.  Harrington  ;  also,  in  numbers  along  the  Nepigon  River.  (Fletcher.) 
Common,  St.  John,  N.B.,  1901.     (Mcintosh.) 

Chheuius  pnrpuricolUs^  Rand.  One  specimen  taken  at  Brandon,  September  27,  1900. 
Another  was  taken  on  almost  the  same  spot,  April,  1897.     (Hanham.) 

Chlanius  inUrrnptuSy  Horn.  **In  May,  1898  and  1899,  this  species  was  abmidant  along  a 
short  piece  of  railway  line,  two  or  three  hundred  yards,  near  Winnipeg."     (Hanham.) 

Tanyrhinvs  singidaris,  Mann.  One  Hying  October  24,  1898.  Gabriola  Island,  B.  C. 
(Taylor.)    Massett,  Q.C.I.     (Keen.) 

Adraties  taylori,  Wick.  Two  or  three  found  in  April  and  May  in  the  nest  of  a  yellow  ant^ 
Gabriola  Island  and  Nanaimo.     (Taylor.) 

Myitia  hornii^  Cr.     A  few  on  currant  bushes,  Gabriola  Island.     (Taylor. ) 

Aphorida  Icfta,  Lee.  Under  bark  of  alder  and  hemlock,  March  to  May,  Nanaimo. 
(Taylor.) 

Mycethui   hornii,   Cr.      Nanaimo,    May   22.      One  under  bark   of  fallen   fir,    April  30. 

br.) 
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PerthcUycra  murrat/i,  Horn,     Kanaimo,  May  22.     (Taylor.) 

Derodontus  trUignatus^  Mann.     In  fun^,  Wellington,  B.C.,  November.     (Taylor.) 

Nosodttidrwi  caZi/omtciim,  Horn.  About  20  in  a  crevice  of  bark  of  Ficea  gra/iidUy  May 
13th,  Wellington.     (Taylor.) 

Acmoiodera  prdchelia^  Hbst.,  and  A,  adtay  Web.  Specimens  of  these  pretty  little  Bupres- 
tians  were  taken  on  the  flowers  of  Butterfly  Weed,  Asclepiaa  tuberosa^  at  Komoka,  Ont.,  July  13^ 
(Bethune. )    Neither  of  these  species  had  previously  been  recorded  from  Canada. 

lihrysohothris  pxuilla^  Lap.  and  (jory.  Ottawa,  rare.  (Fletcher,  Harrington.)  St.  John, 
N.  B.     (Mcintosh.)    One  specimen  in  each  case. 

Eiideodes  collaris,  Lee.  A  few  specimens  of  this  rare  species  were  taken  by  Rev,  G.  W, 
Taylor  at  Victoria. 

Listriis  motschxUskii^  Lee.  Common  on  blossoms  of  Amelanchier  at  the  end  of  April, 
Wellington,  (Taylor.) 

Polycaan  tU/utiiy  Lee.     One  specimen  in  twig  of  apple  tree,  Nanaimo,  (Taylor.) 
^^Molorchiis  loiigicMsj  Lee.     One  on  crab  blossom,  Gabriola  Island,  May  25.    (Taylor). 

Ulochiiftes  leoiiiniis,  Lee.  Two  specimens  on  July  2  and  14,  Nanaimo,  and  Gabriola  Island. 
(Taylor.)    Vernon,  B.C.     (Fletcher.) 

Acanthochius  ohliqnusy  Lee.  Quite  common  on  a  fence  near  poplars,  August  and  Septem- 
ber, 1899  ;  not  seen  since.     (Taylor.) 

Fachyta  amytta^  Lee.  Four  specimens  of  this  handsome  beetle  were  taken  flying  n)und 
flowers,  at  an  altitude  of  7,000  feet,  on  Mount  Che-am,  B.C.,  August  16.     (Fletcher.) 

Antliophylax  mulacJiiUcuSj  Hald.  Six  specimens  flying  low  in  a  beech  wood,  Aylmer, 
Que.,  1900,  and  eight  specimens  in  the  same  place,  June,  1901.     (Fletcher.) 

Anthophylax  attenxuitusj  H-sAd.  Three  specimens,  St.  John, N.B.,  July.  (Mcintosh.)  Ottawa, 
very  rare  ;  one  specimen,  June.  (Young.)  Another  specimen  was  taken  at  Ottawa  many  years 
t^go  by  Mr.  Harrington. 

Anthophylax  mirificus,  Bland.     Both  sexes.     Vernon,  B.  0.     (E.  P.  Venables.) 

' Leptnra  Matt^irsii,  Lee.     Pine  Creek  near  Calgary  (Wolley-Dod).    Vernon,  B.C.    (E.  P. 

Venables  ) 

Friognathiis  monilicornia,  Rand.  A  widely  distributed  but  usually  rare  (Edemerid.  One 
specimen  under  log,  St.  John.    (Mcintosh.)    Several  flying  in  May,  Wellington,  B.C.    (Taylor.) 

Rhxnosimvs  pallipeA,  B.  and  L.     One  only,  April,  24.     (Taylor.) 

AscUra  nigruy  Lee.     Gabriola  Island  ;  four  specimens.     May  13-15.     (Taylor.) 

Orcfit^itia  onvata^  Horn.     One  on  apple  blossoms,  May  4  ;  Gabriola  Island.     (Taylor.) 

Hymbnoptera. 

Some  good  work  has  been  done  in  this  order  during  the  season.  The  most  active 
workers  have  been  the  following :  Mr.  W.  H.  Harrington,  of  Ottawa,  who  continuously 
adds  to  his  own  extensive  collections  and  has  also  done  good  work  in  the  way  of  identify- 
ing specimens  and  helping  others.  The  writer  gratefully  acknowledges  many  favours  in  the  de- 
termination of  parasites  bred  from  larvve  collected  in  the  field  and  from  scale  insects.  .  Mr. 
Chagnon,  of  Montreal,  continues  his  studies  of  this  order,  and  Rev.  G.  W.  Taylor,  of  Wellington, 
Vancouver  Island,  has  also  added  considerably  to  the  knowledge  of  British  Columbian  Uymen- 
optera. 

The  attention  of  our  own  members  may  be  profitably  directed  to  the  recent  systematic 
work  of  Mr.  W.  H.  Ashmead,  of  Washington,  undoubtedly  the  highest  authority  on  American 
forms.  His  monographic  writings  have  added  immensely  to  the  knowledge  of  these  insects, 
and  his  recent  scheme  of  classification  marks  a  great  advance  upon  that  of  Cresson,  published 
in  1887.     It  has  been  adopted  by  Howard  in  his  admirable  *^  Insect  Be  ok."    Such  portions  of  the 
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classification  as  have  appeared  must  be  carefully  studied  by  all  workers  in  this  vast  and  difficult, 
but  most  interesting  order.     Ashmead  divides  the  Hymenoptera  into  ten  superfamilies,  vis., 

■ 

Apoidta^  !Sph€<ioidea,  Vespoidea^  Formicoidea^  Proctoirypoidea,  Gyiiipoidea^  Chalcidoideat  Ichii^i- 
mofwidea,  Siricoidea,  and  Teiithredinoidea.  These  are  subdivided  into  ninety-four  families.  The 
parts  of  the  classification  already  published  are  the  following  ; — (1)  The  Ichneumonoidea,  by 
the  United  States  National  Museum  (Proc.  XXIII.,  No.  1206),  in  which  over  eleven  hundred 
genera  are  tabulated.  (2)  The  Apoidea,  in  Trans.  Am.  Ent.  Soc'y.,  1899.  (3)  The  Sphecoidea 
in  the  Canadian  Entomologist  for  1899  and  (4)  The  Yespoidea  (in  part),  in  the  same  publica- 
tion in  1900.  The  continuation  of  this  most  important  and  satisfactory  work  will  be  welcomed 
by  all  interested.  It  is  much  to  be  regretted  that  a  larger  number  of  our  Canadian  entomolo- 
gists do  not  devote  more  attention  to  the  Hymenoptera.  Most  attractive  fields  of  study,  with 
ample  room  for  original  observations,  are  offered  in  each  superfamily,  especially  in  connection 
with  the  social  groups  of  bees,  wasps,  and  ants,  as  well  as  in  the  great  complex  of  parasitic 
species  which  play  such  an  important  role  in  the  control  of  injurious  insects  in  all  orders.  We 
trust  that  next  year's  record  may  be  able  to  show  that  some  uteful  work  has  been  performed 
in  this  fertile  field. 

Among  interesting  captures  mention  may  be  made  of  the  following  : — 

Bavs  liifjtr^  Ashm.  Reared  at  Ottawa  from  a  batch  of  spider's  eggs ;  4  males  and  20 
females.     ( Harrington. ) 

Hecabalns  lyctiy  Cressou  ;  and  Hecahalu^  utilis^  Cressou.  Reared  in  lai^e  numbers  at 
Ottawa  from  axe  handles  infested  by  the  Powder-post  Beetle  {Lyctns  nnipunctatw).  The 
parasites  most  abundant  in  June  and  October.     (Fletcher.) 

Abia  lenuicotii,  Nort.  One  specimen  at  Trenton.  (Evans.)  This  is  by  no  means  a  com- 
mon insect,  although  odd  specimens  are  occasionally  taken.  The  pretty  white  larvie,  spotted 
with  yellow  and  black,  may  sometimes  be  found  on  Honeysuckle. 

ENTOMOLOGICAL  RECORD:    ORTHOPTERA. 
Contributed  by  Mr.  E.  M.  Walker.     (Toronto.) 

The  marked  progress  that  has  been  made  in  the  study  of  North  American  Orthoptera  dur- 
ing the  past  few  years  has  shown  no  sign  of  abatement  during  the  present  year,  although  very 
little  has  been  done  to  further  our  knowledge  of  the  Canadian  fauna,  nor  does  the  writer  know 
of  anyone  in  the  country  who  is  specially  interested  in  this  order.  It  is  to  be  hoped  that  this 
state  of  affairs  will  soon  pass  away,  since,  owing  to  the  tireless  energies  of  Mr.  Scudder,  it  is 
now  a  very  simple  matter  to  obtain  the  literature  necessary  to  a  student  of  the  order.  With 
Scudder's  '*  Guide  to  the  Classification  of  N.  A.  Orthoptera,"  the  *^  Catalogue  of  N.  A.  Ortho- 
ptera," and  the  ^*  Index  to  N.  A.  Orthoptera,"  the  student  should  experience  little  difficulty  in 
arranging  his  collection.  The  Index  is  by  far  the  most  important  work  on  N.  A.  Orthoptera 
that  has  appeared  during  the  present  year,  and  too  much  can  hardly  be  said  in  its  praise.  It 
is  absolutely  indispensable  to  the  student,  and  contains  remarkably  few  errors.  One  feature  of 
this  work,  particularly,  which  is  one  of  immense  value,  is  the  full  list  of  localities  given  under 
each  reference.     By  this  means  the  student  can  learn  accurately  the  distribution  of  any  species. 

Of  other  writings  on  Orthoptera  published  during  the  year,  some  of  the  more  important 
are  the  revisions  of  several  of  the  smaller  genera  by  Scudder  ;  a  few  papers  by  Morse,  such  as 
'•New  N.  A.  Orthoptera"  (Can.  Ent.,  XXXIII.,  129);  **The  Xiphidiini  of  the  Pacific 
Coast,"  (Can.  Ent.,  XXXIII.  201) ;  **  Revision  of  the  Orthopteran  Genus  Trimerotro- 
pis,"  by  J.  McNeill  (published  by  U.  S.  Nat.  Mus.),  are  important  papers,  in  which  24  new  • 
species  are  described  ;  and  **  Notes  and  remarks  on  Mexican  Orthoptera,  with  descriptions  of 
fenr  specJeB,**  and  other  papers,  by  J.  A.  G.  Rehn.    The  *' Insect  Book,"  by  Howard,  mail 
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not  be  omitted,  as  it  will  be  of  great  benefit  to  the  'beginner,  and  the  plates  will  serve  to  give  % 
good  idea  of  the  general  appearance  of  most  of  the  genera  he  is  likely  to  meet  with. 

In  regard  to  Canadian  Orthoptera,  it  may  be  mentioned  that,  since  the  last  instalment  of 
the  writer's  **  Notes  on  some  Ontario  Acridiidce  "  was  printed,  he  has  added  four  more  species 
to  the  number,  and  is  now  engaged  in  preparing  a  complete  list  of  the  Acridiidn>  of  Ontario*. 
These  four  species  are  the  following  : — 

Tryxalis  brevicornisy  L.     Pt.  Pelee,  Aug.  8,  1901. 

Orphid^Un  pdidmiy  Burm.     Samia,  Aug.  12  and  14,  1901. 

Trimerotropis  huroniaiia,  n.  sp.     Southampton,  Aug.  20,  21,  29,  1901. 

Pdroocya  floridaiuty  Thos.     Amer,  Aug.  9,  1901. 

Nothing  of  any  importance  has  been  written  on  the  other  families  of  Orthoptera  in  Canada, 
but  the  writer  has  for  some  years  been  making  a  collection  of  the  Ontario  forms,  and  will  soon 
have  a  preliminary  list  of  the  Locustidte  ready  for  publication.  Of  the  last-named  family  only 
eight  species  have  been  recorded  from  Ontario,  and  the  lists  from  the  other  parts  of  Canada 
are  no  better.  The  writer,  however,  has  taken  twenty-two  species  in  the  province,  seven  of 
these  having  been  taken  for  the  first  time  this  season.     They  are  the  following  : — 

Scwlderia  texeiisisy  Pict.-Sauss.  Pt.  Pelee,  Aug.  8  ;  Amer,  Aug.  9  ;  Samia,  Aug.  12,  14  ; 
Walpole  Island,  Aug.  13. 

(htwcephaltu  Nebrascensisy  Bruner.     Samia,  Aug.  12. 

Orchelimurn  nigripes,  Scudd.     Pt.  Pelee.  Aug.  7' 

*'         indianensey  Blatchl.     Samia,  Aufr.  14;  Amer,  Aug.  8. 

'*        loiigipenney  Scudd.     Pt.  Pelee,  Aug.  8  ;  Walpole  Island,  Aug.  13. 

Xiphidium  attenuatum,  Scudd.     Pt.  Pelee,  Aug.  8  ;  Walpole  Island,  Aug.  13. 

AUanticvs  pachymenis^  Scudd.     Amer,  Aug.  9. 

Of  the  Gryllidtt)  and  Blattidau,  the  writer's  collection  contains  a  number  of  species  as  yet 
unrecorded  from  Canada.  Of  these,  a  few  Gryllidte  were  taken  this  year  for  the  first  time, 
Nemobius  palnstrisy  Blatchl.,  from  Sarnia,  Southampton,  Owen  Sound  (Aug.),  and  Lake  Simcoe 
(Sept.)  :  and  N,  macidatuSy  Blatchl.  (Tobermory,  Aug.  25),  being  noteworthy.  The  others  have 
not  yet  been  satisfactorily  detemiined. 

Collections  of  Orthoptera  were  made  at  the  following  localities  during  the  past  season  : — 

Toronto,  Lake  Simcoe,  Leamington,  Point  Pelee,  Amer,  Chatham,  Samia,  Walpole  Island, 
(St.  Clair  River) ;  Goderich,  Southampton,  Tobermory,  and  other  points'  in  the  Bruce  penin- 
sula and  Owen  Sound. 

In  addition  to  the  above,  collections  of  Orthoptera  have  been  made  at  Aweme,  Man.,  by 
Mr.  Norman  Criddle  ;  also  in  Central  Manitoba  and  in  the  Okanagan  and  Nicola  valleys,  in 
British  Columbia,  by  Dr.  Fletcher. 
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A  DAY  AT  THE  MER  BLEUE  (EASTMAN^S  SPRINGS,  ONT.). 

By  Arthur  Gibson,  Ottawa. 

An  excursion  to  the  Mer  Bleue  at  any  time  from  April  to  November  is  always  of  keen  inter- 
est to  Ottawa  entomologists.  The  nature  of  the  locality,  and  the  varied  forms  of  life  to  be  met 
with  there,  all  tend  to  entice  those  who  delight  in  observing  and  collecting  specimens  of  natural 
history.  The  name  Mer  Bleue  is  applied  to  a  vast  peat  bog,  which  at  one  point  comes  close  to 
Eastman's  Springs,  Ont.,  and  being  in  a  comparatively  undisturbed  state,  as  far  as  the  interfer- 
ence of  man  is  concerned,  naturally  at  once  suggests  itself  as  a  favourite  resort  for  naturalists. 
Local  investigators  have  always  considered  this  large  swamp,  and  its  immediate  vicinity,  a  most 
lucrative  point  at  which  to  collect.  The  members  of  the  Ottawa  Field  Naturalists'  Club  have  on 
several  occasions  journeyed  in  a  body  to  Eastman's  Springs  to  spend  the  day  collecting,  etc.,  and 
on  all  such  excursions  many  interesting  plants,  insects,  etc.,  have  been  found. 

On  the  30th  May,  1901,  Dr.  Fletcher,  Mr.  W.  E.  Saunders,  of  London,  Ont.,  Mr.  C.  H. 
Young,  of  Hurdman's  Bridge,  and  the  writer,  spent  a  delightful  and  successful  dav  at  the  Mer 
Bleue.  After  a  12  mile  drive  from  Mr.  Young's  residence  on  the  Rideau  River,  about  10  a.m. 
we  reached  the  house  of  our  good  friend  Mr.  Manus,  who  on  all  such  occasions  receives  us  hospitably 
an<r kindly  allows  us  to  **  put  up  "  our  horse,  etc.,  for  tne  day.  Mr.  Manus's  house  is  close  to 
the  edge  of  the  swamp,  and  on  the  above  mentioned  date,  as  soon  as  we  had  donned  rubber 
boots,  or  an  old  |)air  of  ordinary  boots,  and  ladeued  ourselves  with  collecting  apparatus,  lunch, 
etc. ,  we  immediately  headed  for  the  bog.  The  morning  was  rather  overcast  and  there  was  just 
enough  wind  to  kdcp  down  the  mo8(|uitoes,  which  naturally  swarm  on  the  bog.  This  advantage, 
however,  somewhat  prevented  other  and  more  desirable  insects  from  flying. 

Close  to  the  swamp  Fy^ransta  octomacnlatat  with  its  quick,  flighty  movements,  was  readily 
noticeable  and  very  abundant.  After  passing  through  a  rather  obstructive  thick  growth  of 
alder,  which  fringes  the  margin  of  the  sphagnum  carpeted  bog,  and  wading  in  water 
sometimes  up  to  our  knees  for  about  ten  minutes,  we  reached  the  swamp  proper  and  at  once  began 
collecting.  Just  at  the  entrance  is  a  small  cleared  space  of  quaking  bog  covered  with  cran. 
berries,  and  with  a  bubbling  gas  spring  in  the  middle.  Here  we  stopped  a  few  minutes  to  drink 
the  water,  and  to  light  the  bubbles  of  gas  as  they  rose  to  the  surface.  The  first  specimen  fovnd 
was  a  nice  fresh  example  of  Hemaris  thysbe,  which  had  just  emerged,  the  wings  being  still  .quite 
soft.  Theda  atigmtiiSy  which  is  always  a  freijuenter  of  the  Mer  Bleue,  was  the  first  diurnal 
taken,  but  it  was  a  little  late  for  perfect  specimens.  We  were  hoping  to  find  the  larva  of  this 
species,  but  we  were  too  late.  This  Thecla  is  fairly  abundant  every  season  in  this  locality,  and 
as  nothing  is  known  of  the  earlier  stages  of  this  interestins:  species,  we  were  anxious,  if  possible 
to  learn  something  about  it.  Several  females  were  followed  and  watched  carefully  to  see  if  we 
oould  detect  them  in  the  act  of  laying  eggs.  Dr.  Fletcher  has  reared  the  closely  allied  T. 
iroUlcj'  from  caterpillars  found  feeding  on  green  apples  in  Vancouver  Island,  and  was  of  the 
opinion  that  the  food  of  the  larva;  of  T.  augastus  would  prove  to  be  the  green  berries  of  the 
Blueberry,  or  the  capsules  of  some  Ericaceous  plant,  of  which  there  were  many  kinds  growing 
in  profusion  on  the  bog.  The  females  rested  for  tantalizingly  long  periods  on  flower  clusters  of 
KcUrnia  glauca  and  Ledum  Uitifolinm,  both  of  which  were  in  flower,  as  well  as  on  the  now  flower' 
less  bushes  of  Casmndra  cahjcidata  which  occurred  everywhere,  but  not  a  single  egg  could  be 

found. 

Over  the  whole  of  this  immense  swamp  the  aromatic  white-flowered  Labrador  Tea  (Ledum 
latifolium)^  the  Leather  Leaf  (Cassandra  calyculata),  the  Sheep-laurel  (Kalmia  glauca),  and  the 
delicate  Andromeda  (Andromeda  polifolia)  were  in  great  profusion.  Flying  among  these,  u 
well  as  among  other  plants,  were  hundreds  of  specimens  of  the  foUowinir  geometers,  nsuAlly  to 
be  found  in  swamps  at  this  season  :  I^emaria  grataria^  Fidonia  truncataria,  EumaturffafaueoniOt 
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Semiothisa  granitata,  and  EpirranMa  ohfirmataria.     It  waa  a  litUe  late  for  these  speciea,  but 
nice  examples  of  all  were  taken. 

The  meet  interesting  discovery  of  the  day  occurred  after  we  had  been  in  the  swamp  for  about  an 
hour,  when  our  attention  was  drawn  to  the  destruction  which  had  been  wrought  to  the  young 
tamarac  and  spruce  trees  (Lat  ix  Americana  and  Picea  niqra).  Many  of  these  young  trees, 
particularly  towards  the  top,  were  denuded  of  their  foliage.  After  a  careful  investigation  of  the 
branches  and  remaining  leaves,  without  any  insects  being  found,  it  occurred  to  us  to  examine 
the  moss  at  the  base  of  the  trees.  This  was  not  in  vain,  for  as  soon  as  we  be^an  to  remove  the 
wet  moss  from  the  base  of  the  trees,  we  discovered  evidence  of  the  presence  of  larvae,  by  finding 
some  fras^,  and  upon  further  examination  soon  located  the  culprits.  These  caterpillars  were 
from  three  to  six  inches  below  the  surface  of  the  wet  moss,  and  of  course  were  simply  hiding 
during  the  day,  until  nightfall,  when  they  would  again  ascend  the  trees  and  begin  feeding. 
Later,  however.  Dr.  Fletcher  found  a  few  specimens  of  the  larvse  feeding  on  the  foliage.  The 
trees  which  were  most  attacked  were  small  ones,  from  two  to  four  feet  high.  About  25  speci* 
mens  of  the  larvie,  in  all,  were  collected,  but  unfortunately  only  those  cared  for  by  Mr.  Young 
produced  imagoes.  The  larvud  collected  by  Dr.  Fletcher  and  the  writer,  although  feeding  well 
in  confinement,  and  pupating  in  a  healthy  condition,  failed  to  give  the  moths.  Some  of  Mr. 
Young's  specimens  were  forwarded  by  Dr.  Fletcher  to  Prof.  J.  B.  Smith,  tor  identification,  and 
the  species  proves  to  be  a  new  one  to  science.  In  1899  Mr.  Young  took  one  specimen  of  the 
moth  at  the  Mer  Bleue  on  the  30th  August,  and  another  specimen  was  taken  by  him 
in  the  same  locality  last  year,  early  in  September.  Prof.  Smith  has  named  this  species 
Semiophora  Fouti^'i,  in. honour  of  the  discoverer.  The  caterpillar  is  from  about  an  inch 
and  a  quarter  to  nearly  an  inch  and  a  half  in  length,  and,  for  a  caterpillar,  is  a  beautiful 
creature.  A  description  will  be  given  in  the  Annual  Report  of  the  Entomologist  and  Botanist, 
to  the  Dominion  Experimental  Farms  for  1901.  The  moth  is  also  a  beautiful  species,  varying 
considerably  both  in  colour  and  distinctness  of  markings  ;  it  expands  about  an  inch  and  a  quarter. 

As  the  morning  was  dull  and  cloudy,  I  was  in  hopes  that  the  sun  would  come  out,  at  least 
for  a  while,  during  the  afternoon,  as  I  was  anxious  to  see  Chionobas  jxUta  fiying,  the  Mer  Bleue 
being  one  of  the  few  localities  in  Canada  where  this  interesting  butterfly  has  been  found.  My 
hopes  were  not  disappointed,  for  soon  afterwards  the  clouds  broke  and  the  warm  sun  appeared 
in  all  its  glory.  It  ha4  hardly  done  so  when  just  ahead  of  me  I  noticed  a  large  brown  butterfly 
flying  rather  quickly.  Of  course,  I  immediately  gave  chase,  and  in  about  a  minute  had  netted 
my  first  specimen  of  Chionobas  jutUi^  which  proved  to  be  a  perfect  female.  Several  other  speci- 
mens were  afterwards  caught  in  tolerably  good  condition.  This  butterfly,  although  not  very 
diflicult  to  catch,  has  the  habit  of  resting  on  dead  branches  and  trunks  of  trees,  where  it  is  pro- 
tected considerably  by  the  resemblance  of  the  under  side  of  the  wings  to  the  bark,  and  where  it 
is  very  difficult  to  catch. 

In  the  twenty-fifth  Annual  Report  of  the  Society,  Dr.  Fletcher  published  an  article  on  the 
Pitcher-plant  Moth  (Bxyra  rolandiana).  As  neither  Mr.  Young  nor  I  had  ever  seen  the 
larva  of  this  pretty  little  moth,  we  were  anxious  to  see  it  at  work,  and  were  much  interested 
when  Dr.  Fletcher,  who  knew  its  habits,  called  us  to  examine  some  infested  pitcher  plants 
(Sarracrnia  purpurea).  We  had  not  looked  very  long  before  specimens  of  the  caterpillar  were 
found,  their  presence  being,  easily  detected,  as  stated  in  the  above  article,  by  the  brown 
dead  patch  on  the  leaf , where  the  caterpillar  had  fed  for  a  time  the  year  before  and  which  showed 
plainly  on  the  outside,  also  by  the  mouth  of  the  pitcher  having  been  drawn  together  somewhat, 
and  the  remaining  space  closed  up  with  a  web  of  fine  silk.  The  caterpillar  is  an  attractive  one,  as 
the  following  description,  taken  from  Dr.  Fletcher's  article,  will  show  :  '* Length  when  extended, 
three  quarters  of  an  inch ;  spindle-shaped ;  distinctly  segmented  ;  general  outline  closely 
resembling  the  larva  of  Xanthoptera  semicroeea,  figured  by  Prof.  Riley  on  page  208  of  the  Cana- 
dian Entomologist,  Vol.  VI,  but  lacking  the  fleshy  processes  of  the  abdominal  segments  ;  hAML 
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and  first  segmentB  small ;  segments  2-7  gradually  enlarging  to  3  mm.,  and  then  tapering  to  the 
posterior  extremity  ;  each  segment  yelvety  claret  colour,  the  velvety  pile  only  in  the  central 
part  of  the  segments  ;  the  intra-segmental  sutures  smooth, pale,  in  some  specimens  almost  white; 
head  white,  marked  symmetrically  on  each  side  with  three  black  marks,  the  uppermost  almost 
round,  the  middle  one  crescent-shaped,  and  the  lowest  above  the  ocelli,  comma-shaped  ;  spira- 
cles brown,  ringed  with  black  ;  on  each  segment  about  six  small  black  tubercles  bearing  slender 
tawny  bristles  ;  thoracic  feet  and  prologs  darkened  externally. "  The  pitcher  plant  is  very 
abundant  at  the  Mer  Bleue,  and  we  soon  found  a  number  of  the  larvae.  These  were  in  different 
stages  of  development,  from  about  three-eighths  of  an  inch  to  full  grown  larvfe.  One  pupa  was 
also  found  in  one  of  the  plants.  The  moth  *Ss  a  small,  thick -set  insect,  about  three-eighths  of 
an  inch  in  length,  of  a  dark,  metallic,  purplish  hue,  which  on  the  forewings  is  relieved  by  a 
yellowish  discal  patch.  The  base  of  the  wings  is  deep  red.  The  dark  colour  on  the  wings  of 
the  female  is  much  blacker  than  in  the  other  sex.  The  hind  wings  in  both  sexes  are  black. 
When  at  rest,  the  wings  are  sloped  like  those  of  a  Plusia." 

Liihacodxa  hellicula^  a  pretty  little  noctuid,  was  fairly  common,  and  some  nice  fresh  specimena 
were  secured.  Two  other  interesting  noctuids  were  captured,  viz.  that  beautiful,  and  extremely 
difficult  to  catch,  little  species,  Anarta  cordigera,  which  had  been  taken  here  before,  and  which 
we  were  specially  on  the  look-out  for,  and  Mamestra  nigosa  ;  one  specimen  of  the  former  was 
collected  by  Mr.  Young,  and  one  of  the  latter  by  the  writer,  this  being  the  first  record 
of  the  occurrence  of  M.  rugoaa  in  the  Ottawa  district. 

Argynnis  tridaris  always  an  interesting  butterfly  is  also  a  frequenter  of  the  Mer  Bleue,  bu^ 
on  account  of  its  rarity  few  specimens  are  found.  We  were  in  hopes  of  meeting  with  this  insect^ 
and,  although  we  watched  for  it  throughout  the  day,  no  specimen  was  captured.  A  few  Argynnids 
were  noticed  flying,  and  specimens  of  helhna  and  myrina  were  caught.  Whether  any  of  those 
observed  were  tridarUt  we  could,  of  course,  not  be  sure.  The  species  flies  about  a  fortnight 
later.  Dr.  Fletcher  having  taken  specimens  at  the  Mer  Bleue  on  the  11th  June  one  year  and  on 
the  16th  June  another  year. 

Doubtless,  if  the  weather  had  been  more  favourable,  other  interesting  lepidopterous  insects 
would  have  been  observed.  Specimens  of  coleoptera,  hymenoptera  and  diptera  were  collected 
and  some  rather  rare  species  secured.  These  insects  would,  of  course,  have  been  more  plentiful, 
had  the  day  been  brighter. 

While  Dr.  Fletcher,  Mr.  Young  and  the  writer  were  occupied  the  greater  part  of  the 
day  in  hunting  for  insects,  or  in  collecting  plants,  Mr.  Saunders  who  is  an  ardent  ornithologist, 
armed  with  his  field  glass,  was  busily  engaged  the  whole  time  **  looking  up  "  birds  and  studying 
their  ways.  Some  nice  nests,  with  eggs,  of  the  Palm  Warbler,  the  Nashville  Warbler,  the 
Swamp  Sparrow,  and  the  White-throated  Sparrow,  were  secured,  and  many  useful  notes  were 
made  upon  the  habits  of  the  birds  mentioned. 

We  reluctantly  turned  our  steps  homewards  as  evening  came  on,  well  loaded  down  with 
specimens  of  plants  and  insects,  and  with  some  clutches  of  rare  eggs,  determined  if  possible  f^ 
return  again  next  year,  a  little  earlier  in  the  season,  so  as  to  tackle  the  problem  of  the  food 
plant  of  Theda  angtisius,  and  later  to  learn  something  of  the  life-history  of  ChritsophawP 
epixanthe,  which  swarms  on  the  Mer  Bleue  about  the  1st  July. 
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COMMERCIAL  ENTOMOLOGY,  OR  INSECTS  AND  INSECT-PRODUCTS  MET 

WITH  IN  COMMERCE. 

By  Charles  Stevenson,  Montreal. 

Everyone  is  familiar  with  the  valuable  place  that  the  silkworm  holds  in  commerce.  But  it 
would  surprise  many  persons  if  told  how  many  of  those  creatures  familiarly  known  as  ''bugs*' 
command  a  price  in  the  market,  and  very  incredulous  some  would  be,  if  informed  that  the  only 
too  common  '*  bed-bug,"  Acanthia  lecMariuy  Linn.,  or  **B-flat,"  as  it  was  called  by  a  musicaj 
wag,  is  used  as  a  drug.  A  certain  school  of  practitioners  prescribe  this  pest  in  the  form 
of  a  tincture,  as  well  as  another  ''bug-bear"  of  the  cleanly  housewife — the  cockroach,  the 
species  Periplaiieta  Americana,  Linn.,  being  specified  for  the  purpose.  Not  long  ago,  Periplaneta 
orientalis,  Linn.,  the  "oriental  roach  "  or  "black  beetle,"  a  native  of  Asia,  which  is  now  found 
in  most  parts  of  the  civilized  world,  was  recommended  for  the  same  use  as  the  "  blister  beetle  " 
or  "Spanish  fly,"  Cantharis  vesicatoria,  Linn,,  which  is  an  official  drug  in  both  the  allopathic 
and  homoeopathic  pharniacopoiias.  The  Spanish  blister  beetle  is  indigenous  to  southern  and 
central  Europe,  living  on  the  ash,  lilac  and  elder  trees.  It  is  of  a  brassy  green  colour,  and  is  col- 
lected in  Spain,  Italy,  Hungary  and  Southern  Russia,  but  that  which  comes  from  the  latter 
country  is  most  esteemed  and  is  larger  and  of  a  copper  colour.  Several  American  species  are 
found  to  possess  efficient  vesicating  properties  ;  among  them  may  be  mentioned  the  "potato- 
fly,"  Epicauta  vittata^  Fab.,  which  has  the  thorax  black  and  the  wing  cases  with  yellow  stripes  ; 
B,  etnerea.  Fab.,  a  black  species  ,  E.  marginata^  Oliv.,  another  black  species,  with  ash-colored 
margins  on  the  elytra  ;  JS.  atrata.  Fab.,  uniformly  black,  and  smaller  than  those  previously 
mentioned.  There  is  a  species  very  abundant  in  Kansas  and  Colorado,  C,  Nuttali,  Say,  which 
closely  resembles  the  true  Spanish  blister-beetle,  and  has  also  attracted  attention  in  pharma- 
ceutical commerce. 

Two  vesicating  insects,  Mylabris  cichoriU  Fab.,  and  M,  phalerata^  Pallas,  indigenous  to 
East  and  South  Asia,  and  also  to  some  districts  of  Africa,  are  now  imported  as  "  Dhinese  blister- 
ing flies,  and  are  found  to  be  quite  as  efficient  as  the  official  insect.  Lytta  gigas^  Fab.,  of  the 
East  Indies,  is  also  sometimes  met  with  in  commerce. 

The  "oil-beetle,"  Meloe  majalis^  is  prescribed  in  homoeopathy  as  a  tincture,  to  make  which 
the  living  insect  is  drowned  in  alcohol. 

If  allopathic  medicine  were  to  give  way  to  the  doctrine  of  ^^  similia  rimilibua  curantitr,', 
farmers  might  be  able  to  form  a  "combine  "  for  the  supply  of  the  "Colorado  potato-beetle,'' 
Doryphora  decemlhieata.  Say,  that  insect  being  the  base  of  a  certain  tincture,  made  by 
taking  the  living  insects,  one  part,  crushing  them,  adding  five  parts  of  alcohol,  macerating  for 
eight  days  in  a  dark,  cool  place,  shaking  twice  a  day,  and  then  pouring  off  the  liquid,  straining 
and  filtering.  In  the  same  way  medicines  are  made  of  several  spiders,  and  a  trituration  is  pre- 
pared of  the  freshly-spun  webs  of  the  genus  Aranea, 

Although  entomologists  have  often  raised  spiders  for  purposes  of  scientific  observation  and 
investigation,  spider-raising  as  a  money-making  industry  is  somewhat  novel.  One  has  only  to 
go  four  miles  from  Philadelphia  on  the  Lancaster  pike,  to  the  farm  of  Pierre  Grantaire,  and  see 
what  can  be  found  nowhere  else  in  the  United  States,  and  abroad,  only  in  a  little  French  village 
in  the  department  of  the  Loire.  Pierre  Grantaire  furnishes  spiders  at  so  much  per  hundred  for 
distribution  in  the  wine  vaults  of  merchants  and  the  naveaiix  richen. 

In  some  forms  of  practice  several  "  live  "  insects  that  possess  poisons  are  used  in  making 

tinctures;  they  are  irritated  or  aggravated  so  as  to  make  them   "throw  off"  by  shaking  or 

stirring  them  up  in  a  jar  or  bottle.     One  of  these  creatures  that  is  ' '  first  made  mad  "  before  the 

.  introduction  to  alcohol  is  the  "  hornet "  Vupa  crabo,  Linn.  ;  another  is  the  well-known  "  honey 

bee,"  Apis  mdl\fica,  Linn.     Besides  the  tincture  of  the  whole  insect,  the  pharmacist  prescribes 
8  SN. 
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the  virus,  to  be  obtained  in  the  following  way  :  **  Draw  out  the  stin^,  together  with  the  poiBon 
bag,  from  a  bee  freshly  killed.  Take  hold  of  the  baff,  insert  the  point  of  the  sting  into  a  small 
glass  tube  and  B(|ueeze  the  poison  into  it,  or  take  a  small  bee  with  a  pair  of  pincers  and  allow  it 
to  seize  a  small  Jump  of  sugar,  which  will  absorb  the  poison."  This  hymenopterous  fly  is  an 
important  factor  of  the  produce  market,  being  the  manufacturer  of  a  wax  much  used  for  many 
purposes,  and  that  sweet  article  of  household  use,  as  also  in  dispensing  drugs — honey. 

Other  victims  of  the  pharmacist  are  the  bright-red  minute  Acarus  Trombidium  fnusc(t 
domesticn-,  which  the  pharmacopteia  states  is  **  found  under  the  wings  of  the  common  fly  in 
Philadelphia."  The  aphis  or  plant  louse  of  Chefiopodium  glancum,  and  the  red  ant,  Formica 
ra/a,  Linn.  Nor  does  the  gardener's  friend,  the  '*  Lady-bird  beetle,"  escape,  for  the  'Mive 
insects"  are  **  i)ounded  to  pulp  "  and  triturated  with  sugar  of  milk. 

It  18  recorded  that  the  Greek  barber  surgeons  of  Asia  Minor  valued  ants  for  holding  together 
the  edges  of  a  cut.  They  held  a  large  Campoiiotus  in  a  forceps  and  when  it  opened  its  mandible, 
wide,  it  was  permitted  to  seize  the  edges  of  the  cut,  which  were  held  together  for  the  purposes 
its  head  being  cut  ofi  as  soon  as  a  firm  grip  was  made.  A  similar  practice  was  observed  in  Brazil 
several  years  ago  by  M.  Morqueys  of  Rouen,  and  is  cited  by  Sir  John  LubbocK  but  is  not  men- 
tioned by  cither  Bates  or  Wallace. 

The  bushmen  of  the  South  African  district  Kalahai  set  a  high  value  on  the  leaf- beetle 
TJUimphidia,  as  they  use  its  juice  and  its  larva  for  poisoning  their  arrow-heads. 

For  the  Arts  and  Technical  Sciences,  there  are  several  insects  that  are  of  great  value. 
We  have  ^o  thank  a  small  Mexican  scale-insect  Coccus  cacti,  Linn,  for  the  brilliant  colour  called 
cochineal  which  has  superseded  even  the  splendid  and  regal  **  Tyrian  purple  "  of  ancient  days. 
It  is  used  in  the  manufacture  of  dyes,  paints  and  in  pharmacy  and  also  for  coloring  confectionery. 
It  is  of  no  value  in  medicine  although  it  has  been  used  as  an  **  anodyne,  tonic,  astringent  *' 
Another  important  hemipterous  insect  is  the  West  Indian  Coc^^us  /<icca,  Kerr,  the  female  of 
which  punctures  the  young  branches  of  several  tropical  trees,  thereby  producing  a  resinous  pro- 
duct called,  lac,  scick-lac,  or  shellac,  used  in  the  manufacture  of  varnishes,  sealing-wax  and  a 
dye  called  Lac-lake.  Indian  cochineal  is  pre|)ared  from  stick-lac  and  imported  from  India  for 
coloring  woollen  and  silk-goods.  Its  colour  is  similar  to,  but  less  brilliant  than  cochineal.  Coceu$ 
ilicisy  Fab.  supplied  the  famous  dye  KOEKOS  of  the  Greeks,  Coccus  of  the  Romans,  Kermei 
of  the  Arabs,  Cocchi  of  the  Italians  and  Al-kermes  of  the  Persians.  Though  a  larger  species 
than  C  cacti  its  colour  is  inferior  and  less  in  quantity.  Chinese-wax  is  the  produce  of  a  similar 
insect  Erictrus  pda. 

In  Syria  a  peculiar  secretion  called  Manna  is  produced  by  the  punctures  of  the  female  Cocau 
mannlpar^LHf  Fab.  on  the  young  shoots  of  the  Tamarit  mannifera,  Ehrenberg.  It  is  a  kind  of 
reddish  syrup  containing  glucose,  dextrin,  and  cane-sugar,  and  is  eaten  by  the  Arabs  and  the 
monlis  of  Mo'jnt  Sinai  like  honey  with  their  bread.  There  is  another  product  which  goes  by  the 
same  name  in  the  drug  trade,  but  it  is  not  the  same,  it  consists  principally  of  a  sugar  called 
mannit«.  There  are  several  other  saccharine  products  of  insects  which  have  been  classed  with 
Manna,  but  they  are  not  entirely  soluble  in  water.  The  term  manna  is  more  interesting  histori- 
cally than  the  article  now  known  by  that  name.  It  was  originally  applied  to  the  food  so  mira- 
culously supplied  to  the  Israelites  during  their  wanderings  in  the  wilderness.  What  that  sub- 
stance was  we  do  not  know.  The  natives  around  Mount  Sinai  believe  that  the  substance  collected 
by  them  is  what  the  children  of  Israel  fed  on. 

That  rapacious  insect,  the  migratory  locust  (Edipoda  migratoria,  Linn,  is  valued  as  aa 
article  of  food  in  Arabia  and  Egypt.  They  appear  in  the  markets  preserved  in  brine  or  sun- 
dried  and  are  even  exported  as  an  article  of  commerce.  Some  authorities  claim  that  it  is  the 
insect  which  St.  Matthew  (III.  4)  refers  to  when  he  says  '*  John's  meat  was  locuats  and  wild 
honey  "  and  in  Leviticus  (XI.  22)  we  find  that  locusts  constituted  a  common  food  among  the 
Jews. 
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lu  Tokio,  Japan,  twelve  varieties  of  katy-dids  or  bell-insects,  are  sold,  nine  of  which  are 
bred  in  captivity.  The  purchasers  keep  them  in  cages  for  the  sake  of  their  musical  sounds,  as 
we  do  song  birds. 

The  essential  constituents  of  ordinary  writing  ink  are  galls  mixed  with  iron  sulphate  and 
gum.  These  galls  are  produced  by  a  small  hymenopterous  insect  CyfUps  galUt-tinctaria,  Oliver, 
on  the  Quercns  iAfectoria,  Oliver,  of  the  Levant.  That  instrument  said  to  be  mightier  than 
the  sword  is  dependent  on  a  very  small  creature  for  its  power.  There  are  many  other  galls  but 
they  are  not  much  in  demand. 

It  is  well  known  that  what  is  perhaps  the  richest  and  most  elegant  apparel  which  adorns 
the  human  race  is  the  product  of  a  caterpillar, — the  silk-wonn, — Bomhyx  mori,  Linn.  Much 
attention  has  been  given  of  late  to  other  silk  producing  larvae,  many  of  whose  products  are  being 
found  of  service,  especially  : — Philommia  cyyithia,  Drury,  the  Ailanthus  moth.  Anth^^rif-a  mylitta, 
Drury,  the  Tussah  moth.     A .  yamamaiy  Guer.  of  Japan  and  several  similar  moths. 

During  recent  years  the  exporting  and  importing  of  insects  by  Economic  Entomologists  has 
been  resorted  to,  for  the  purpose  of  preying  on  other  insects  that  may  be  destroying  food -plants. 

In  closing  this  short  review  of  the  role  of  insects  in  the  commercial  world,  attention  might 
be  called  to  the  fact,  that  there  are  many  persons  who  make  more  than  a  livelihood  by  collecting 
and  selling  Entomological  specimens  to  collectors  and  curiosity  hunters,  the  experiences  and 
anecdotes  of  whom  are  oftefi  very  entertaining. 


THE  FOOD  OF  THE  GRASS  SNAKE. 
By  J.  B.  Williams,  F.Z.S.,  Toronto. 

There  was  an  article  in  the  Annual  Report  for  1896  on  Insectivorous  Mammals,''^  and  the 
relationship  which  they  sustain,  on  account  of  their  food  habits,  to  Economic  Entomology. 

I  find  that  the  food  habits  of  one  of  our  Reptiles, — the  little  Grass  Snake  (LlnpeltU  cernalis, 
— are  of  considerable  economic  interest. 

I  have  often  tried  to  keep  these  snakes  alive,  but  never,  until  recently,  have  been  able  to 
find  any  food  that  they  appeared  to  relish  ;  but  while  looking  under  a  plank  one  summer  for 
earthworms  and  slugs  with  which  to  feed  some  Dekay's  Brown  Snakes  that  were  in  the  same 
glass  case  with  the  green  ones,  I  found  several  of  the  Noctuid  caterpillars  that  go  by  the  name 
of  **  cutworms,*'  and  put  them  in  the  reptile  case  with  the  earth-worms.  They  had  not  been  in 
for  a  minute  before  the  Grass  Snakes  seized  and  eagerly  devoured  them,  though  they  had  re- 
jected all  other  food  that  had  been  previously  put  into  the  cage.  They  continued  to  take  them 
readUy  until  the  supply  of  '*  cutworms  *'  was  exhausted,  and  then,  as  I  could  find  nothing  else 
that  they  would  eat,  I  let  them  go. 

People  generally  try  to  kill  grass  snakes  if  they  find  them  about  their  lawns,  but  it  is  evi- 
dent that  they  should  be  protected  and  their  enemies  killed.  No  bird  could  have  reached  these 
caterpillars  in  the  ix)sition  where  I  found  them  under  the  plank,  but  it  was  just  the  kind  of  place 
into  which  a  snake  could  creep  and  obtain  its  food.  They  probably  eat  other  smooth  cater- 
pillars, and  where  numerous  would  be  a  check  on  the  dreaded  **army  worm,"  for  from  the  eager 
way  they  devoured  the  cutworms,  Noctuid  larvte  evidently  constitute  one  of  their  favorite 
foods. 

The  Grass  Snake  is  a  beautiful  little  creature  and  perfectly  harmless.  Its  food  habits  show 
that  it  is  very  beneficial,  and  it  should  be  protected  in  every  way  and  not  destroyed  or  wantf.>nly 
put  to  death. 

.   Ont.,  1896,  16-21. 
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THE  NORTH-WEST  (CANADA)  ENTOMOLOGICAL  SOCIETY. 

Anmtal  Mketing. 

The  third  annual  meeting  of  the  North- West  (Canada)  Entomological  Society  was  held  at 
Lacombe,  Alberta,  on  November  9th,  1901.     The  chair  was  taken  by  the  Y^^^'^i^*^^®^^'  ^^® 
Rev.  M.  White.     Many  letters  wore  received  in  support  of  the  meeting,  among  them  being  a 
letter  from  Dr.  James  Fletcher,  Dominion  Entomologist,  of  kindly  advice  to  the  young  people 
of  the  newly-formed  Lacombe  Field  Club,  and  a  letter  from  Mr.  C.  W.  Peterson,  Deputy-Com- 
missioner of  Agriculture,  N.  W.T.      Mr.  Peterson  expressed  particular  satisfaction  at  the  num- 
ber of  agricultural  societies  throughout  the  North- West  Territories  which  had  decided  to  encour- 
age the  Entomological  Society  by  affiliating  with  it.     This,  he  said,  is  a  step  in  the  right 
direction,  and  that  if  agricultural  societies  would  more  generally  support  such  institutions  they 
would  more  nearly  fulfil  the  objects  contemplated  in  the  law  under  which  they  were  organized. 
An  earlier  letter  from  Mr.  Peterson  was  also  read  advocating  the  enlistment  of  the  sympathy  of 
the  school  teachers  and  trustees  throughout  the  Territories  in  support  of  the  movement. 

Among  those  present  at  the  meeting  were  two  of  the  teachers  of  the  Lacombe  school  and  a 
number  of  the  pupils  of  the  school. 

The  Chairman,  after  some  opening  remarks,  called  upon  the  President,  Percy  B.  Gregson* 
for  his  address,  which  we  give  as  follows  : 

President's  Address. 

**  Ladies  and  Gentlemen, — We  have  now  completed  the  third  year  of  our  existence  as  a 
society,  and  it  has  become  the  custom  to  review  the  progress  we  have  made  during  the  preceding 
year,  and  to  consider  what  good  we  have  done.      By  thus  taking  stock,  as  it  were,  of  our  con- 
duct, we  gain  some  light  on  the  course  we  should  pursue  in  the  forthcoming  year.      In  this  vast 
new  country  a  society  of  any  sort  to  become  popular  has  to  enlist  the  sympathy  and  interest  of 
the  settler,  and  to'do  that  it  must  show  that  its  labors  are  identical  with  the  fanner's  welfare. 
When  this  is  clearly  understood  the  Society  becomes  a  popular  institution  ;   and  this  is  one  of 
the  reasons  why  we  have  annual  meetings.      The  chief  work  of  the  Society  is  to  study  and  en- 
courage throughout  the  land  an  interest  in  insects  and  plants  and  their  habits,  and  a  knowledge 
of  the  remedies  used  against  such  as  are  injurious.     The  time  has  passed  when  such  a  study  wai 
looked  upon  as  an  evidence  of  lunacy,  and  I  believe  we  shall  see,  within  the  next  few  years,  the 
introduction  into  every  school  in  the  country  of  a  system  of  nature  study.     The  young  people 
must  be  encouraged  to  take  an  active  interest  in  the  subject.     The  study  of  insects  is  emphatio- 
ally  one  which  develops  the  powers  of  observation. 

Some  idea  of  the  practical  value  of  this  subject  to  the  farmer  may  be  formed  from  the  fact 
that  the  damage  done  by  insects  last  year  to  the  farming  and  gardening  industries  in  North 
America  amounted  to  many  millions  of  dollars,  and  a  glance  presently' at  the  list  of  injariooi 
insects  for  1901  will  show  that  the  Territories  are  sharers  in  this  great  loss.  Farmers  as  a  rulfl 
are  wide-awake  enough  to  anything  which  threatens  their  pocket,  though  it  is  strange  how  in- 
different many  of  them  seem  when  their  crops  are  threatened  by  insects  or  weeds.  They  will 
allow,  for  instance,  the  wholesale  destruction  of  turnips  and  cabbages  by  insects,  when  a  few 
cents  worth  of  hellebore  and  kainit,  or  Paris  Green  would  have  saved  much  of  the  crop.  And 
farmers  are  just  as  culpable  in  the  matter  of  weeds. 

The  question  cherefore  arises, — '*  How  does  the  Society  propose  to  assist  the  Farmer  f  and 
in  answering  this  let  us  first  see  what  we  have  already  done. 

In  the  Society  there  are  two  branches  of  study, — Entomology  and  Botany.  Under  Kntomo- 
logy  is  included  insects  (noxious,  beneficial,  harmless,  etc.,)  and  under  Botany  ii  indndsd 
the  study  of  their  food,  and  the  study  of  weeds  and  other  wild  plants.    Firstly,  then,  addgeii 
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on  insects  or  weeds  have  been  given  whenever  lequested  at  Farmers'  meetings.  About 
seven  of  these,  besides  some  written  addresses,  have  been  given  during  the  year  at  different 
places. 

Secondly,  the  Society  has  distributed  to  every  affiliated  agricultural  society  (except  to  those 
bat  recently  affiliated)  a  collection  of  ripe  weed  seeds,  in  little  ]abelle<l  bottles,  of  nearly  every 
species  of  noxious  weed  within  the  Territories.  This  will  enable  any  farmer,  by  applying 
to  the  Secretary  of  his  Agricultural  Society,  to  see  what  sort  of  weeds  he  has  in  his  seed 
grain. 

Thirdly,  the  Dominion  Entomologist,  Dr.  Fletcher,  has  offered  two  prizes  (standard  works 
on  Entomology)  to  the  young  folk  of  Lacombe  district  for  (1)  the  lart^est  collection  of  insects 
and  (2)  the  best  collection  of  noxious  and  beneficial  insects,  and  the  Society  has  supplemented 
these  prizes  by  a  cash  prize  of  a  dollar  for  the  best  collection  of  wild  plants  (including  noxious 
weeds).  There  have  been  several  young  competitors.  Prize  No.  1  was  won  by  Master  Benj. 
H.  Howell  of  Lacombe ;  prize  No.  2  by  Master  D.  E.  Tipping  of  Waghorn,  and  that  for  wild 
plants  and  weeds,  by  Miss  Lucy  McL.  Howell  of  Lacombe  ^all  members  of  the  Lacombe  Field 
Club). 

Fourthly,  a  Field  Club  has  been  formed  of  some  of  the  young  folk  of  Lacombe  under  the 
Society's  auspices,  and  by  the  example  these  young  people  set,  many  of  the  prejudices  against 
insects  will,  it  is  hoped,  be  dispelled.  For  instance,  with  what  horror  the  dragon  fly  is  often 
regarded.  We  hear  them  called  **  Devil's  darning  needles,"  and  that  they  will  sew  up  little 
boys'  eyes  and  ears  :  and  we  hear  of  caterpillars  and  beetles  that  they  will  bite  us  ;  and  many 
other  similar  prejudices  exist.  These  prejudices  really  are  harmful,  because  they  lead  our 
young  folk  into  error,  and  on  account  of  these  prejudices  many  insects  are  cruelly  destroyed 
which  should  be  preserved,  and  on  account,  too,  of  them  our  young  folk  conceive  a  distaste  for 
studying  their  habits. 

Fifthly,  the  Society  has  distributed  to  non-subscribers  some  hundreds  of  copies  of  those 
two  excellent  aj^ricultural  papers,  The  Nor'west  Farmer  and  The  Farmers'  Advocate.  These 
papers,  or  one  of  them,  should  be  taken  by  every  farmer  in  the  country.  In  addition  to  this, 
the  Secretary  of  the  Society  has  written  (as  replies)  many  scores  of  letters  of  advice  on  special 
noxious  insects  to  farmers  individually,  with  the  remedies. 

Within  the  last  year  several  agricultural  societies  have  affiliated  with,  i.  c,  have  become 
supporting  and  subscribing  members  of  the  Entomological  Society.  The  names  of  these  affili- 
ated Societies  are  the  Westaskiwin,  Lacombe,  Red  Deer,  Innisfail,^01d8,  Calgary  (Inter- Western 
Pacific),  Regina,  Moosejaw  and  Central  Saskatchewan.  These  in  return  for  their  financial  sup- 
port  and  influence  have  the  right  to  claim  addresses  from  the  Entomological  Society  at  their  In- 
stitute or  other  meetings.  The  funds  of  the  Society  (fl  membership  or  affiliation)  are  sup- 
plemented by  an  annual  grant  from  the  Territorial  government,  and  are  devoted  solely 
to  extending  the  Society's  work.  This,  then,  is  some  outline  of  what  the  Society  has  already 
done. 

Let  us  now  turn  to  the  next  part  of  our  programme  :— **  How  shall  we  proceed  in  the 
future  ? "  I  think  that  the  course  1  have  just  outlined  should  be  further  pursued.  Every  fea- 
ture of  it,  and  particularly  that  of  encouraging  the  younger  people,  can  I  believe  be  extended 
with  benefit  to  the  country.  Written  or  verbal  addresses  will  be  given  willingly,  whenever 
desired  by  affiliated  agricultural  societies.  Further  prizes  will  be  offered  for  competition, 
and  these  competitions  will  next  year  be  thrown  open  to  the  young  folk  throughout  the 
Territories. 

With  regard  to  the  schools,  I  may  say  that  the  teachers  (3)  in  the  Lacombe  School  are 
actively  interested  in  the  work  of  the  Society,  and  the  trustees  of  that  school  give  every  en- 
couragement, and  we  hope  to  extend  this  interest  to  teachers  in  certain  other  schools  next  year; 
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KUd  peraoniiUf  I  should  like  every  une  (teachsra  Ukd  their  pupiU,  farmers  and  their  young  folk 
lire  SBpeuinlly  trclcume)  to  come  at  any  time  tu  my  residence,  and  inapeet,  under  my  aupervision, 
the  cullectioDB  of  the  Society.  There,  b«iides  many  beautiful  insects,  they  will  lee  represented 
very  many  of  the  noxious  and  benetici&I  insects  from  aU  parts  of  the  States  and  Canada,  and 
learn  the  remedies. 

More  agricultural  societies  trill  also  be  invited  next  year  to  lupirart  the  Entomological 
Society.  This,  as  Mr.  Peterson  observes  in  his  letter,  is  ntso  a  step  in  the  right  direction,  and 
in  accord  with  the  spirit  of  the  lav  under  which  the  agricultural  societies  are  formed,  and  with 
the  sentiment  of  the  Department.  The  dLstribution  of  collections  of  need  seeds  will  be  extended, 
anU  a  collection  of  earned  pressed  noxious  weeds  themselves  will  gradually  be  prepared  for  each 
affiliated  agricultural  society.  I  am  endeavoring  to  form  collections  of  named  noxious  and  bene- 
ficial insects  for  diatrtbution  in  the  same  way.  I  want  every  insect — no  matter  how  many — sent 
to  me  for  that  purpose  every  year.  The  Society  will  provide  the  cases  and  pay  all  necessary 
postages.  It  would  be  my  wish  to  start  a  museum  of  weeds  and  iniects  in  every  school  and 
agricultural  society  in  the  Territories  if  they  would  only  show  an  active  interest  in  the  matter. 
I  have  prepared  the  first  of  such  collections  of  weeds  ;  this,  if  the  I^combe  Agricultural  So- 
ciety will  accept  it,  will  go  there  and  be  kept  near  the  collection  of  seeds,  for  public  reference. 
A  casi!  of  insects  will  also  shortly  be  ready  for  it,  and  it  will  not  be  my  fault  it  there  is  not  also  next 
ye*r  the  founding  of  simUar  collections  at  the  LACombe  school.  Turning  our  attention  now  to 
the  insects  of  1901,  I  wish  first  to  thank  Mr.  T.  N.  Willings,  the  Territorial  Weed  Inspector, 
antl  the  miiny  other  gentlemen  who  have  sent  me  very  valuable  accounts  of  insects  noticed  by 

NOTICEABLB    INSBCTS    OK    1901    IN    ALDBKTA. 

I.'ndoubtedly  the  most  conspicmms  feature  of  the  year  throuRhout  the  whole  of  Central  and 
Northern  Albi^rta  from  Olds  to  Edmonton,  and  east  into  parts  of  Saskatchewan,  has  been  the 
myriads  of  dragon  flies.  In  the  early  part  of  the  year  we  were  threatened  with  an  unusual 
plague  of  mosquitoes.  The  flooded  sloughs  teemed  with  their  larvic,  but  very  soon  after  the 
apiienrance  of  the  perfect  mos<iui(:o  the  dragon  Hies  came  on  the  scene,  and  during  July  and 
August  iuimense  numbers  filled  the  country,  and  in  many  parts  they  Iit«TaUy  exterminated  the 
niosi{ailj>  on  the  wing.  Nothing  but  good  has  ever  been  recorded  of  the  dragon  fly, — Fig.  57) 
in  fact  their  mouths  are  not  adapted  fur  eating  vegetation,  and  their  Urva;  and  puiuv  lire 
wholly  in  water,  and  in  both  stages  are  active,  their  food^ing  larviu  of  roosquitos  and  other 
soft -bodied  aiiuatic  insects 

<  If  a  ditTerent  nature,  another  remarkable  occurrence  of  the  )teas<m  throughout  the  entira 
North-West  from  far  south  of  Calgary,  and  reported  by 
Mr.  T.  N.  Willing.  Mr.  F.  H.  Wolley-Dod,  Mr. 
Clare,  of  F.dnionton,  and  residents  in  Prince  Albert, 
<irenFull,  Beulah  (Man.),  and  elsewhere,  has  been  the 
very  lanjc  numbers  of  caterpillars  cf  the  Painteil  Lady 
butterfly  (Priiiimek  eardvi).  The  favorite  food  of 
these  caterj)illars  is  Thistle  (including  —  let  us  b« 
thankful— the  Canadian  ThiBtle),  Blue  Bur  and  Pastun 
Sage.  Mr.  A.  J.  Dannie,  of  Beulah,  saye  that,  during 
four  cinsecutive  days  in  the  first  week  of  May,  then 

E.,     ..      ,  , ,  „  w&a  a  continuous  flight  of  these  butterfliea  in  a  aonth- 

rlG  oi. — A  Ura|>on-nf,  " 

easterly  direction,  with  wind  blowing  from  the  south. 
^Varbles  thJH  spring  were  decidedly  mors  abundant  than  last  year.     The  death*  of  a  good 
many  cattle  in  the  early  part  of  the  year  were,  I  believe,  accelerated,  if  not  diiectly  oftused  by 
this  pest.     On  ono  carcaae  I  count«d  170  distinct  warblet. 
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The  Horse  bot-fly  has  also  been  very  troublesome.— (Fig.  58.)  I  might  suggest  here  a 
simple  remedy  for  this,  which  was  published  some  time  ago  by  the  United  States  Department  of 
Agriculture,  and  appeared  in  one  of  our  agricultural  papers.  Bruise 
some  Tansy  and  make  an  infusion  of  the  juice, — in  other  words,  tansy- 
tea.  Give  the  horse  some  of  this  tea  in  the  morning,  and  a  dose  of 
salts  in  the  eveninfi^,  and  it  is  said  a  complete  cure  will  be  effected. 
The  process  seems  like  this, — the  tea  operating  to  kill  the  bots  clinging 
to  the  membrane  of  the  horse^s  stomach,  and  the  salts  expelling  the 
dead  bots. 

The  Diamond-back  moth  {FliiUlhi  cnicifenmim)  has  l>eon  again  ^*^'ff^'~Feml1e*^^ 

very  abundant  in  all  parts  of  the  Territories,  seriously  damaging  many 

turnip  and  cabbage  crops.  The  field  of  riddled  and  bleached  plants  was  a  common  spectacle . 
From  the  presence  last  year  of  parasites  in  considerable  numbers,  there  were  hopes  that  this 
pest  would  not  be  troublesome  this  year,  but  every  turnip  and  cabbage  field  neglected  becomes 
a  simple  breeding  ground  for  this  insect. 

Some  cabbage  crops  about  12  miles  east  of  Lacombe  also  suffered  from  the  Red  turnip- beetle 
(Entomoscelis  adonidis).  Its  appearance  is  also  reported  from  a  few  widely  separated  points  in 
the  Territories,  but  in  certain  places  where  it  was  abundant  last  year  it  seems  temporarily,  at 
least,  to  have  disappeared. 

The  Colorado  potato-beetle  {Doryphora  decemlineata)  is  gaining  headway.  They  are  re- 
ported from  Calgary,  MacLeod,  Pinchtr  Creek,  Walsh,  Moosejaw  and  other  points.  The  winters 
are  not  fatal  to  this  pest,  which  passes  that  season  composedly  in  the  pupa  state. 

Another  pest  of  the  potato  field  more  troublesome  this  year  than  usual  is  a  wireworm, — 
chiefly  (so  far  as  I  have  observed)  the  larva  of  a  **  Daddy  Long-legs  "  or  Crane  fly  {Tipnla)^  It 
was  a  common  thing  (on  taking  an  average  sample)  to  find  15  per  cent,  of  the  potatoes  affected 
by  this  grub.     Reports  of  its  prevalence  come  from  all  parts  of  the  Territories. 

Damage  by  root  maggots  of  various  kinds  has  also  l>een  cous[>icuous  this  year.  It  is  re- 
ported from  many  points,  and  more  particularly  from  Edmontcm  and  St.  Louis  (Sask.).  Cauli- 
flowers, cabbages  and  turni])s  were  all  alx>ut  equally  the  sufferers.  Mr.  Willing  reports  the 
larvae  of  a  **  Cabbage"  butterfly  (Pier  i.s  prof  o^  ice  )  as  having  been  rather  abundant  in  gardens 
around  liegina,  and  here  and  there  the  little  active  flea-beetle  (HnJtica  striolata)  has  been  de- 
structive to  young  turnips. 

Of  foliage  trees,  Mr.  Willing  mentions  Tent-catcrpillHrs  of  both  species  {Clisiocampn  Ampri- 
cana  and  C.  disHtrw)  as  having  been  abundant  in  Assiniboia,  and,  for  the  first  time  recorded, 
considerable  numbers  of  the  latter  species  appeared  in  the  Reil  Deer  and  Lacombe  districts  (on 
aspen  {>oplar^.  I  found  a  large  percentage  of  these  were  parasitised  by  Tachina  fties,  and  I  hardly 
think  trouble  will  be  given  by  this  pest  for  awhile.  Aspen  poplar  also  suffered  in  early  spiing 
throughout  the  entire  North- West  from  the  Pallid  aspen  beetle  {Cronioctena  pallida) ;  and  the 
disagreeable  larvu;  of  the  Striped  Cottonwood  beetle  (Litui  scripta)^  the  pest  of  osier  growers, 
again  attacked  willows  on  river  banks,  and  in  Rei^ina  box  elders  suffered  from  the  Box-Elder 
bug. 

Of  fruit  trees,  the  black  currant  in  gardens  around  Regina  is  reported  to  have  suffered  from 
the  **  Currant  worm." 

Cutworms,  which  must  not  be  confounded  with  wireworms,  from  which  they  are  in  every 
way  distinct,  have  not  this  year  given  so  much  trouble.  The  heavy  rains  were  unfavorable  for 
their  development  as  a  pest. 

With  regard  to  grain,  there  have  been  several  complaints  of  injury  to  oats  when  in  first 
blade,,  the  blade  wilting  away  and  dying.  In  two  cases  which  I  went  to  see,  the  damage  was  the 
work  of  a  wireworm  of  the  same  genus  {Tip^da)  as  that  affecting  potatoes,  though  a  different 
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species.  Mr.  WiUing  mentions  some  talk  by  farmers  of  wheat  being  slightly  damaged  by  an 
insect,  bat  a  reiK>rt  of  a  more  serious  nature  comes  from  St.  Louis  (Sask.),  where  rye  suffered 
from  a  stem-midge  maggot,  which  fed  within  the  stem  about  1  to  2  feet  above  ground,  and  dead- 
ened the  straw  before  the  heads  tilled.  Several  farms,  it  was  stated,  bore  evidence  of  the  pres- 
ence of  this  pest  in  the  rye  fields,  the  heads  and  straw  turning  white  and  dead  six  weeks  before 
harvest. 

A  few  more  words  and  I  will  close  the  list.  I  made  some  mention  last  year  of  the  liability 
of  the  arrival  of  new  pests,  to  which  we,  in  a  new  country,  were  always  subject.  It  woula  seem 
there  are  this  year  two  absolutely  fresh  pests  to  be  reported,  both  of  them  beetles.  One 
{Trirhabda  attenuata)  I  have  found  in  considerable  numbers  on  raspberry  canes  (eating  the 
canes  bare  of  leaves),  and  the  other  ( Dichdonycha  testacea)  on  French  beans  and  other  garden 
stuff. 

Willi  regard  to  remedies,  as  I  have  taken  up  so  much  space  alieady,  I  will,  if  the  papers 
will  lend  me  a  column,  publish  in  detail,  before  the  winter  closes,  those  which  are  recommended 
for  each  pest. 

After  the  close  of  the  discussion  consecjuent  on  the  address  Mr.  Howson  P.  Foulger,  of 
Urquhart,  near  Lacombe,  and  Dr.  A.  £.  Jamieson,  of  Lacombe,  were  elected  members  of  the 
Society,  and  the  oflScers  of  the  Society  for  1902  were  elected.  The  officers  for  1901  were 
re-elected,  with  the  exception  of  Mr.  W.  Wenman  (one  of  the  Council),  who  has  left  the 
country,  Mr.  Foulger  accepting  office  in  his  place. 

Miss  Lucy  McL.  Howell  was  then  called  up  and  received  her  prize  from  the  chairman,  and 
the  l)ooks  for  prizes  Nos.  1  and  2  (Dr.  Fletcher's)  were  selected. 

Acknowledgments  of  several  gifts  of  insects  to  the  Society's  collections  were  then  recorded, 
and  the  Report  of  the  Council  and  the  Auditor's  Report  read  and  the  interesting  proceedings 
terminated. 

Report  op  the  Council. 

On  behalf  of  the  Council  of  the  North-West  (Canada)  Entomological  Society  the  President 
begs  respectfully  to  submit  the  following  report  :-- 

There  has  been  a  somewhat  drastic  remodelling  of  the  Members'  Roll.  For  some  two  years 
the  Roll  has  been  encumbered  with  the  names  of  gentlemen  who,  in  the  inception  of  the 
Society,  became  admitted  as  members,  but  who  notwithstanding  their  membership  have  done 
nothing  to  help  it  forward.  In  our  articles  of  constitution  there  is  a  clause  providing  for  the 
automatic  removal  of  such  apathetic  gentlemen  from  the  Roll  in  the  event  of  no  interest  in  the 
Society  being  evinced  by  them  for  a  period  of  eighteen  months  from  enrolment.  They  cease  to 
be  members.  These  gentlemen  occasion  needless  expense  to  the  Society,  and  the  result  of  the 
operation  of  the  above  mentioned  provision  has  been  that  thirty  names  have  been  expunged 
from  the  Roll.  The  members  helping  the  Society  by  cash  or  kind  number  thirty-seven. 
Space  will  not  allow  publication  of  their  names,  but  the  President,  as  the  person  perhaps  most 
deeply  interested  in  the  success  of  the  Society,  takes  this  opportunity  to  thank  each  of  them,  as 
it  were,  in  person.  It  would  be  invidious  to  single  out  any  individual,  as  necessarily  s  >nie  have 
more  facilities  than  others  ;  but  all,  as  the  President  gratefully  believes,  support  the  Society 
from  the  purest  and  most  d'sinterested  motives.  An  institution  of  this  kind  is  not  a  commerdal 
concern  paying  dividends,  thou&^h  as  an  element  of  civilization  such  an  institution  does,  it  is 
conceived,  benefit  the  community  as  a  whole.  This,  however,  the  President  can  safely  say,  that 
had  it  not  been  for  the  guidance  of  his  steps  by  Dr.  James  Fletcher,  Dr.  L.  O.  Howard, 
Mr.  C.  W.  Peterson,  Prof.  C.  C.  James,  Mr.  H.  H.  Lyman,  and  the  Rev.  Dr.  Bethune,  and 
encouragement  of  other  gentlemen,  his  pathway  would  have  been  strewn  with  boulders. 

Additional  substantial  gifts  of  Lepidoptera  by  Messrs.  N.  B.  Sanson,  E.  F.  Heath,  and 
William  Wenman,  and  of  Coleoptera  by  the  Rev.  Dr.  Bethune  and  Messrs.  A.  W.  Haaham  and 
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Alex.  Kwiat  (and  among  the  Coleoptera  being  a  series  of  Parnidft)  from  Mr.  W.  D.  Richardson), 
and  most  generous  exchanges  by  Dr.  Strecker,  Messrs.  W.  N.  Tallant,  Frederick  Knab,  the 
Hon.  P.  C.  Truman,  and  other  gentlemen,  and  a  gift  by  Dr.  Fletcher  of  a  series  of  mosquitoes, 
have  materially  augmented  the  Society's  Collections.     These  gifts  are  extremely  acceptable. 

The  interest  of  farmers  in  the  objects  of  the  Society  is  steadily  increasing, — this  is  evidenced 
by  the  affiliation  during  the  past  year  of  additional  agricultural  societies  with  our  own. 

Dr.  James  Fletcher  in  the  early  summer  generously  offered  two  prizes  for  competition  by 
the  young  folk  of  Lacombe  for  the  best  general  collection  of  insects,  and  the  best  of  noxious  and 
beneficial  insects,  the  Society  adding  a  third  prize  for  pressed  wild  plants  (including  weeds). 
The  Lacombe  Field  Club  furnished  the  prize  winners  among  several  competitors.  Rains  during 
the  summer  interfered  somewhat  with  regular  outings  of  the  Club. 

Percy  B.  Gregson,  President. 

November  7th,  1901. 

Auditor's  Report. 

Receipts  and  expenditure  of  the  North-West  (Canada)  Entomological  Society  for  1901  : — 


Rkckipts. 


Members'  f«^e« 

Terri6»rial  Government  Grant, 
Deficit  (met  by  President) 


$  c. 
V6  00 
25  00 
10  00 


$60  00 


EXPKNDITURK. 

$  a 

Meetinffn  (fa  men,  etc.)   14  86 

Prinrinor  ncorunt HOC 

Biibscri|itionB  to  agricultnral,  etc.,  papers..  8  60 

Stationery    8  (X) 

Cork,  pins,  e*c, 5  40 

Apparatap 5  00 

Expens-^  Hccount  (postageB,  freiirhts,  etc  ).  10  26 
Sandr-9H  (including  prize,  and  di<>tribution 

r<f  agricultnral  journals) 5  00 

f60  00 


I  have  examined  the  books  and  vouchers  of  the  Treasurer  of  the  North-West  (Canada) 
Entomological  Society,  and  find  them  correct,  and  the  above  is  a  true  statement  of  its  receipts 
and  expenditure  for  1901. 

(Signed)        J.  L.  Tipping, 

Auditor. 

November  8th,  1901. 


OBITUARY. 


Miss  Eleanor  A.  Ormerou,  LL.D. 

The  Science  of  Entomology  in  its  practical  application  to  agiiculture  has  suffered  a  great 
loss  through  the  death  of  Miss  Ormerod,  which  took  place  at  her  residence,  Torrington  Uouae, 
St.  Albans,  England,  on  Friday,  July  19th,  1901.  Economic  entomologists,  not  only  in  England 
but  throughout  the  world,  have  been  moved  with  profound  regret  that  a  career  so  remarkable 
and  so  useful  should  have  been  brought  to  a  close,  but  one  could  hardly  hope  that  the  aged  lady 
would  long  be  able  to  sustain  the  burden  of  increasing  infirmities  and  the  trials  of  a  painful  and 
protracted  illness. 

Miss  Ormerod  was  born  at  Sedbury  Park,  Gloucestershire,  on  May  11th,  1828,  and  had  thus 
entered  upon  her  74th  year.  She  was  the  youngest  of  a  family  of  ten,  consisting  of  seven  sons 
and  three  daughters,  of  whom  she  was  the  last  survivor.  Her  father,  Mr.  George  Ormerod, 
LL.D.,  F.R.S.,  F  S.A.,  etc.,  was  a  distinguished  literary  man  and  the  author  of  a  notable 
*'  History  of  Cheshire  ;  "  her  mother  was  a  daughter  of  Dr.  John  Latham,  F.R.S.,  at  one  time 
President  of  the  Royal  College  of  Physicians.     On  both  sides,  therefore,  she  inherited  literary 
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and  scientific  tastes,  and  at  an  early  age  displayed  a  love  for  natural  history  and  oat-dor>r 
pursuits. 

One  of  Miss  Ormerod's  earliest  recollections  (as  related  by  Dr.  Fream  in  the  **  Journal  of 
the  Royal  Agricultural  Society  ")  was  being  placed  in  a  chair  to  watch  some  large  water-grubs 
in  a  glass,  when,  to  her  amazement,  one  of  the  creatures  which  had  been  injured  was  devoured 
by  its  companions.  This  youthful  observation  inspired  her  with  a  taste  for  natural  history 
investigations,  and  with  them  she  combined  a  deep  interest  in  botany,  horticulture  and 
agricultural  chemistry  ;  she  also  applied  herself  to  the  study  of  Latin,  German,  French,  Italian, 
Spanish,  and  other  languages.  While  devoted  from  her  earliest  years  to  objects  of  out-door 
life,  she  was  constantly  confined  to  the  house  by  repeated  illnesses,  but  this  enforced  seclusion 
only  served  to  render  her  a  more  minute,  painstaking  and  exhaustive  observer.  As  her  father 
became  advanced  in  years,  it  devolved  upon  her  to  take  a  large  share  in  the  managenient  of  his 
estates,  which  included  a  home  farm,  and  in  this  way,  no  doubt,  she  was  led  to  give  the  practical 
turn  to  her  entomological  investigations  which  caused  them  to  be  of  so  much  public  value  ' 
afterwards.  She  also  when  quite  young  took  an  interest,  that  she  continued  to  maintain 
throughout  her  life,  in  meteorological  observations,  and  in  course  of  time  published  **  The 
Cobham  Journals"  of  meteorological  and  phonological  records  made  by  Miss  Molesworth  at 
Gobham  in  Surrey.  She  was  the  first  lady  o  be  admitted  as  a  Fellow  of  the  Royal  Meteoro- 
logical Society,  as  she  was  also  the  first  lady  to  receive  (in  1900)  the  honorary  degree  of  Doctor 
of  Laws  at  the  University  of  Edinburgh.  On  the  latter  occasion  Sir  Ludovic  Grant,  the  secretary 
to  the  Senatus,  in  presenting  Miss  Ormerod  to  the  Vice-Chancellor,  spoke  as  follows  : — 

**  Our  roll  of  honorary  graduates  ih  law  contains  the  names  of  many  illustrious  men,  but 
you  will  search  in  vain  for  the  name  of  a  woman.  To-day,  however,  a  new  roll  is  to  be  opened — 
a  roll  of  illustrious  women,  and  it  is  matter  for  congratulation  that  this  roll  should  begin  with 
a  name  so  honored  as  that  of  Miss  Ormerod.  The  pre-eminent  position  which  Miss  Ormerod 
holds  in  the  world  of  science  is  the  reward  of  patient  study  and  unwearying  obser^'ation.  Her 
investigations  have  been  chiefly  directed  towards  the  discovery  of  methods  for  the  prevention  of 
the  ravages  of  those  insects  which  are  injurious  to  orchard,  field,  and  forest.  Her  labours  have 
been  crowned  with  such  success  that  she  is  entitled  to  be  hailed  as  the  protectress  of  agriculture 
and  the  fruits  <  f  the  earth — a  beneficent  Demeter  of  the  Nineteenth  Century.  It  would  take  long 
to  enumerate  her  contributions  to  entomological  and  phenological  litenvturu,  but  I  may  select 
for  mention  the  valuable  series  of  reports,  extending  over  twenty  years,  the  preparation  of  which 
involves  correspondence  with  all  parts  of  the  world.  Remarkable,  too,  is  the  list  of  the  honors 
which  she  has  received.  She  was  the  first  lady  to  be  admitted  a  Fellow  of  the  Royal  Meteoro- 
logical Society,  and  she  hss  been  awarded  the  silver  medal  of  the  Societe  Nationale  d*Acclin^at«- 
tion  of  France.  To  these  distinctions  the  Univerpity  of  Edinburgh,  sensible  of  her  conspicuous 
services,  and  not  unmindful  of  her  generous  benefactions,  now  adds  its  Doctorate  in  Laws.'' 

A  beautiful  collection  of  injurious  insects,  and  an  accompaying  series  of  diagrams,  the  work 
of  Miss  Georgians  Ormerod  (her  elder  sister),  now  the  property  of  the  university  and  in  the 
custody  of  tlie  In'lustrial  Museum,  Edinburgh,  were  the  much  appreciated  gift  of  Miss  Eleanor 
Ormerod.  An  excellent  oil  painting  of  herself,  also  the  gift  of  the  generous  donor,  has  been 
hung  in  the  university  court-room,  where  it  occupies  a  suitable  position  in  the  inner  circle  of 
those  whom  the  university  has  delighted  to  honour. 

At  Sedbury,  where  she  continued  to  live  until  the  death  of  her  father  in  1873,  the  farmers 
and  farm  labourers  keenly  appreciated  the  value  of  Miss  Ormerod's  studies  when  they  under- 
stood what  good  results  might  follow  from  them,  and  they  not  only  gave  her  the  benefit  of  their 
own  observations  in  the  field,  but  rendered  willing  aid  in  tracing  noxious  insects  and  collecting 
examples  of  the  mischief  they  were  doing.  By  1868  her  attainments  in  the  science  of  eoonomie 
Entomology  were  so  well  recognized  that  she  was  invited  to  contribute  to  a  collection  then  begun 
bjr  the  Royal  Horticultural  Society  and  the  Science  and  Art  Department  of  South  Kensington, 
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to  illustrate  insectB  useful  or  pre  judical  to  agriculture.  She  had  previously  invented  a  process 
of  her  own  for  the  execution  of  plaster  models,  colored  by  her  own  hand,  of  rare  garden  plants 
and  hot  house  flowers,  and  also  a  method  of  making  electrotype  casts  of  leaves  and  reptiles, 
which  were  remarkably  beautiful  and  artistic.  For  ten  years  she  was  a  constant  contributor  to 
these  collections  not  only  of  insects,  but  also  of  interesting  specimens  of  grain,  roots,  timber,  etc., 
exhibiting  the  nature  of  the  injury  done.  As  an  acknowledgement  of  the  value  of  the  assistance 
she  thus  afforded,  the  Royal  Horticultural  Society  presented  her  with  its  '^Silver  Floral  Medal." 

In  1872  she  contributed  t » the  International  Polytechnic  Exhibition  at  Moscow  a  collection 
of  models  of  insect  injuries  to  plants  and  electrotypes  representing  British  Natural  History. 
On  this  occasion  also  her  work  was  so  highly  appreciated  that  she  was  presented  by  the  Univer- 
sity of  Moscow  with  its  Silver  Medal,  its  groat  Silver  Medal,  and  also  its  Gold  Medal  of  Honour. 
At  a  later  date  she  was  awarded  the  Silver  Medal  of  the  Soci^te  Nationale  d'  Acclimitation  of 
France  in  recognition  of  her  services  in  economic  etomology. 

In  1877  Miss  Ormerod,  then  in  her  forty-ninth  year,  began,  with  the  assistance  of  her  sister. 
Qeorgiana,  her  especial  work  which  caused  her  to  become  known  throughout  the  world  as  the  fore- 
most authority  in  England  on  practical  entomology.  She  then  undertook  the  preparation  of  an 
annual  ^'  Report  of  observations  of  Injurious  Insects  and  Common  Farm  Pests  "  and  continued 
for  twenty-four  years  to  issue  a  volume  at  her  own  expense.  When  she  commenced  her  arduous 
labours  in  this  connection,  very  little  was  known  by  farmers  and  gardeners,  and  not  much  more 
by  entomologists  in  Great  Britain,  of  the  habits  and  life  historief  of  insects  injurious  to  farm, 
garden  and  orchard  crops  and  to  live  stock,  or  ot  the  best  means  of  destroying  them  or  prevent- 
ing tlieir  ravages.  What  Miss  Ormerod  did  was  to  collect  the  observations  of  a  larsre  number  of 
persons  in  the  British  Isles,  made  under  her  instructions  for  the  most  part,  to  obtain  details  of 
any  experiments  carried  out  for  the  destruction  of  insect  pests  or  the  prevention  of  their 
attacks,  to  correspond  with  workers  in  other  parts  ot  the  world  who  were  engaged  in  similar 
investigations,  to  systematise,  arrange  and  publish  the  information  thus  obtained,  with  the 
addi'ion  of  her  own  knowledge  and  observations  of  the  subject.  She  also  undertook  to  identify 
for  enquirers  any  specimens  of  insects  found  preying  upon  their  crops  and  to  give  prompt  advice 
as  to  the  most  likely  remedies  to  adopt.  Her  correspondence  after  a  few  years  became  immense 
and  the  work  arduous  in  the  extreme  ;  but  she  was  a  woman  of  boundless  energy,  full  of  inspir- 
ing enthusiasm,  whom  nothing  could  daunt  and  who  shrank  from  no  difficulties  or  trouble.  Her 
sister  Georgiana,  her  constant  companion  during  these  years  till  her  death  in  1896,  possessed  a 
large  measure  of  artistic  talent  and  was  invaluable  through  her  ability  in  drawing  illustrations  of 
insects  and  their  works.  She  published  some  years  ago  a  large  series  of  excellent  coloured 
'liagrams  of  injurious  insects,  which  the  writer,  as  well  as  others,  has  found  most  useful  for  the 
illustration  of  lectures  on  subjects  of  this  kind.  Her  loss  was  an  irreparable  one  to  her  life- 
long companion  and  co-worker. 

Somethint(  of  the  nature  of  Miss  Ormerod's  work,  how  she  appreciated  her  correspondents, 
and  the  modest  estimate  at  which  she  appraised  her  own  great  services  to  her  country,  are  well 
stated  in  her  simple  and  natural  way  m  the  preface  to  her  last,  the  twenty -fourth.  Annual  Re- 
port. When  she  began  the  great  work  of  her  life  in  1877,  to  quote  her  own  words,  **  Com{>ara- 
tively  little  war  known  of  the  habits  and  means  of  prevention  of  insects  seriously  injurious  to 
our  crops,  and  of  this  little  a  very  small  amount  was  accessible  for  public  service,  and  I  under- 
took the  series  of  Reports  in  the  hope  (so  far  as  in  my  power  lay)  of  doing  something  to  meet 
both  these  difficulties.*'  How  fully  her  hope  was  realized  is  shewn  by  her  further  statement, 
**  Now  the  necessities  of  the  case  have  been  gradually  changing.  Year  after  year  information 
has  b3en  sent,  gradually  completing  most  of  the  histories  of  most  of  our  worst  insect  pests, 
and  now  additional  information  is  rarely  on  points  of  great  agricultural  importance."  In  other 
words  she  has  succeeded,  by  dint  of  long  continued  and  hard  work,  in  making  fully-known  the 
life  histoiies  of  all  the  most  serious  pests  in  the  British  Isles,  and  in  prescribing  the  bejel  v^vX.-- 


124  .  THE  REPORT  OF  THE  No.  19 

able  methods  of  dealing  with  them.  No  such  work  can  ever  be  finished  or  ever  be  perfect,  but 
Miss  Ormerod  has  done  the  task  of  a  pioneer  ;  she  has  cleared  away  the  obstructions  of  igno- 
rance and  has  laid  solidly  and  well  the  foundations  of  a  knowledge  that  requires  now  only  to  be 
kept  up  and  added  to  as  time  goes  on  and  changes  naturally  occur.  A  fuither  quotation  reveals 
the  nature  of  her  work  and  her  recognition  of  the  services  of  others  : 

^'  But  the  work  was  hard  ;  for  many  years  for  about  five  or  six  months  all  the  time  I  could 
give  to  the  subject  was  devoted  to  arranging  the  contributions  of  the  season  for  the  annual  report 
of  the  year,  with  additions  of  the  best  information  I  could  procure  from  other  sources  (in  every 
case,  whether  of  contributors  or  otherwise,  fully  acknowledged). ...  I  claim  no  credit  to  myself 
in  the  work  ;  but  those  who  will  look  over  the  names  of  the  contributors  given  with  their  infor- 
mation will  see  how  deeply  indebted  I  am  to  them,  and  to  other  good  friends,  who  have  placed 
their  experience  and  great  knowledge  at  the  public  service.  To  them,  and  to  all  who  have 
assisted  me,  and  to  s^me  who  have  allowed  what  began  as  agricultural  communication  to  ripen 
into  valuable  friendship,  I  offer  my  grateful  thanks  and  my  deep  appreciation  of  their  goodness, 
and  I  trust  they  will  believe  that  if,  sls  I  well  know,  much  of  my  work  has  not  been  as  well  done 
as  it  would  have  been  in  better  qualified  hands,  at  least  I  have  earnestly  tried  to  do  my  very  best." 

Miss  Ormerod's  investigations  were  not  confined  to  insects  affecting  vegetation  and  farm 
products,  but  included  those  attacking  live  stock  also.  One  of  her  most  useful  works  wa.s  her 
campaign  against  the  Ox  Warble-fiy,  which  she  conducted  with  her  accustomed  energy  and  en- 
thusiasm until  the  great  suffering  to  animals,  the  heivy  losses  to  their  owners  and  the  serious 
'  damage  to  hides  which  it  caused  became  known  far  and  wide.  As  a  result  of  her  work  cattle- 
owners  in  all  parts  of  the  world  now  know  the  best  course  to  pursue  to  rid  their  cattle  of  the 
maggots-  of  the  insect,  or  V>etter  still,  to  prevent  the  insertion  of  the  eggs  that  produce  them. 
Corresponding  enemies  of  the  horse,  the  deer  and  the  sheep  were  also  investigated  by  her,  and 
the  results  published  in  the  annual  reports. 

In  addition  to  the  four  and  twenty  volumes  of  Reports,  Miss  Ormerod  published  a  number 
of  other  works  on  Entomological  subjects;  among  these  may  be  mentioned  the  **  Manual  of 
Injurious  Insects,"  1881  ;  *'  Guide  to  Methods  of  Insect  Life,'*  1884  ;  **  Injurious  Insects  of 
South  Africa,"  1889  ;  "  A  Text- book  of  Agricultural  Entomology  "  ;  **  Observations  on  Warble 
Fly  "  ;  **  A  Hand-book  of  Insects  injurious  to  Orchard  and  Bush  Fruits  "  ;  and  a  number  of 
pamphlets  on  such  subjects  as  the  Hessian  Fly,  the  use  of  Paris  Green,  the  Turnip  Fly,  Root 
attacks  on  Turnips  and  Cabbage,  etc. 

Besides  the  distinctions  already  referred  to  Miss  Ormerod  was  an  honorary  or  corresponding 
member  of  a  large  number  of  Scientific  Societies  in  Europe,America,Australia  and  South  Africa, 
Fellow  of  the  Entomological  Societies  of  London  and  Stockholm,  Honorary  Entomologist  to  the 
Royal  Agricultural  Society  and  subsequently  Examiner  in  Agricultural  Entomology  in  the 
University  of  Edinburgh.  For  many  years  past  she  was  an  honorary  member  of,  and  took 
much  interest  in,  our  Entomological  Society  of  Ontario. 

Miss  Ormerod  was  indeed  one  of  the  most  remarkable  women  of  the  latter  half  of  the  nine- 
teenth century,  and  did  mora  than  anyone  else  in  the  British  Isles  to  further  the  interests  of 
farmem,  fruit-growers,  and  gardeners  by  making  known  to  them  practicable  methods  for  con- 
trolling and  subduing  their  multiform  insect  pests.  Her  labours  were  unwearied  and  unselfish  ; 
she  received  no  remuneration  for  her  services,  but  cheerfully  expended  her  own  means  in  carry- 
ing out  her  investigations  and  publishing  their  results.  In  private  life  she  was  kindly  and  hos- 
pitable ;  with  an  old-fashioned  courtesy,  and  the  manners  and  ideas  of  by-gone  days,  she  and 
her  sister  possessed  a  charm  all  their  own,  and  the  writer  recalls  with  pleasant  memories  his  viiit 
to  their  home  at  Isleworth.  By  whom  in  England  her  work  can  be  contined  we  do  not  know  ; 
it  is  not  likely  that  anyone  can  follow  in  the  unique  path  laid  out  by  Miss  Ormerod.  We  may 
therefore,  cherish  the  hope  that  the  Government  of  the  day  will  hold  out  a  helping  hand  and. 
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establish  an  Entomological  Bureau  for  the  lasting  benefit  of  the  great  agricultural  interests  of 
the  country.  C.  J.  S.  B. 

Otto  Lugger. 

The  ranks  of  American  econoniib  entomologists  have  suffered  a  serious  loss  through  the 
death  of  Otto  Lugger,  State  Entomologist  of  Minnesota.  He  died  on  the  21st  of  May,  1901, 
from  pneumonia,  after  a  very  short  illness,  in  the  57th  year  of  his  age.  From  Dr.  L.  O.  How- 
ard's obituary  notice  in  Scieiice  the  following  particulars  have  been  gathered.  Mr.  Lugger 
was  born  at  Hagen,  Westphalia,  his  father  being  a  professor  of  chemistry  in  a  Prussian  univer- 
sity. In  1865  he  came  with  his  parents  to  the  United  States,  and  obtained  a  position  in  the 
Engineer  Cor|)s  of  the  Army  ;  he  was  engaged  for  two  years  in  a  survey  of  the  Great  Lakes. 
He  had  always  been  interested  in  entomology,  and  collected  specimens  during  his  engineering 
work.  Becoming  acquainted  with  Dr.  C.  V.  Riley  at  Chicago,  he  went  with  him  to  St.  Louisas 
assistant  on  his  appointment  to  be  State  Entomologist  of  Missouri  in  1868.  For  eight  years  he 
continued  to  be  Dr.  Riley's  **  quiet,  unassuming,  self-sacrificing  and  devoted  helper."  At  the 
end  of  this  period  he  married  and  removed  to  Baltimore,  where  he  became  the  Curator  of  the 
Maryland  Academy  of  Science  and  naturalist  of  the  city  parks.  Ten  years  later,  in  1885,  he 
was  appointed  assistant  in  the  Division  of  Entomology  of  the  U.  S.  Department  of  Agriculture 
and  remained  in  Washington  for  throe  years  ;  he  theii  became  Entomologist  to  the  State  Agri- 
cultural Experimental  Station  of  Minnesota  and  continued  to  hold  this  position  till  his  death  a 
few  months  ago. 

*'  His  first  entomological  experience  in  the  State  of  Minnesota  was  one  of  great  interest  and 
importance,  and  his  vigorous  and  intelligent  action  in  the  face  of  a  great  emergency  fixed  his 
standing  as  a  most  useful  officer  firmly  in  the  minds  of  the  Minnesota  farmers.  An  enormous 
swarm  of  the  Rocky  Mountain  locust,  or  western  migratory  grasshopper,  had  settled  down  in 
Ottertail  County.  By  Lugger's  advice  and  energetic  field  work,  backed  as  he  was  by  a  public 
spirited  and  intelligent  Governor  (Hon .  W.  R.  Merriam,  now  director  of  the  U.  S.  Census), 
who  personally  guaranteed  the  funds  necessary  for  the  campaign,  the  hordes  of  destructive  in- 
sects were  annihilated  and  great  damage  was  averted.*' 

From  that  time  on,  for  nearly  13  years,  he  continued  his  active  work,  issued  frequent  pub- 
lications, and  gained  the  profound  respect  of  his  constituents  and  of  the  scientific  men  of  the 
country.  His  more  important  works  were  a  series  of  profusely  illustrated  papers  on  the  differ- 
ent orders  of  insects  found  in  the  State  ;  the  parts  he  was  enabled  to  publish  were  on  the  Para- 
sites of  Man  and  Domestic  Animals,  the  Orthoptera,  Ijepidoptera,  Coleoptera,  and  Hemiptera  of 
Minnesota.  At  the  time  of  his  death  he  was  preparing  the  parts  on  Diptera  and  Neuroptera, 
which,  it  is  hoped,  may  have  been  left  sufficiently  advanced  for  publication.  The  series,  if  he 
had  lived  to  complete  it,  would  have  formed  an  admirable  manual  of  Entomology  for  the  Western 
States,  and  of  use  to  naturalists  everywhere  ;  they  were  written  in  a  clear  and  interesting  man- 
ner, and  prepared  with  great  care  and  accuracy.  He  was  also  a  good  botanist,  and  published 
several  useful  papers  on  plant  diseases. 

In  1899  Mr.  Lugger,  accompanied  Dr.  Fletcher  in  an  investigation  of  the  areas  in  south - 
em  Manitoba  which  were  infested  by  the  Rocky  Mountain  Locust  during  the  preceding  year, 
and  aided  him  in  the  discovery  of  eggs  and  freshly  emerged  young  locusts  near  Deloraine.  He 
also  joined  with  Dr.  Fletcher  in  addressing  a  number  of  meetings  of  farmers  in  different  parts 
of  the  province. 

He  is  described  by  Dr.  Howard  as  '*a  man  o^  admirable  qualities  ;  his  wide  information, 
his  agreeable  personality,  and  his  keen  sense  of  humour,  made  him  a  most  delightful  companion. 
Many  of  his  stories  and  humorous  sayings  are  current  among  entomologists  all  over  the  United 
States,  and  his  loss  will  be  felt  for  many  years  to  come." 
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THIRTY-THIRD  ANNUAL  REPORT 


OP  THE 


ENTOMOLOGICAL  SOCIETY  OF  ONTARIO 


1902. 


To  the  Hotiorable  John  Dryden,  MinitUr  of  Agriculture  : 

Sib, — I  have  the  honor  to  present  herewith  the  Thirty-Third   Annual   Report  of  the-. 
Entomological  Society  of  Ontario. 

The  Thirty-Ninth  Annual  Meeting  was  held  in  London,  on  Wednesday  and  Thursday^. 
October  29th  and  30th,  1902.  A  full  account  of  the  proceedings,  with  the  papers  read  and 
reports  submitted,  is  given  in  the  following  pages.  An  interesting  and  important  feature  of 
the  meeting  was  a  conference  on  the  Pea- Weevil,  its  injuries  to  the  crop  in  Ontario  and  th» 
best  means  of  reducing  its  ravages. 

The  Canadian  3ntomologi$tf  the  monthly  organ  of  the  society,  has  been  regularly  issued 
during  the  past  year,  and  has  now  completed  its  thirty-fourth  volume.  It  continues  to- 
maiutain  its  reputation  as  a  scientific  magazine  of  high  character. 

( 
I  have  the  honor  to  be,  Sir, 

Your  obedient  Servant, 

Charles  J.  S.  Bethune, 
London,  Ontario.  Editor.. 
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ANNUAL  MEETING. 


The  thirty-ninth  annual  meeting  of  the  Entomological  Society  of  Ontario  was  held  in  Lon- 
don on  Wednesday  and  Thursday,  the  29th  and  80th,  of  October,  1902.  The  chair  was  taken 
by  the  Rev.  Dr.  Fyles,  of  South  Quebec,  President.  Among  the  members  present  were  Mr. 
Henry  H.  Lyman,  Montreal ;  Dr.  James  Fletcher,  and  Mr.  Arthur  Gibson,  Central  Experi- 
mental Farm,  Ottawa  ;  Mr.  Charles  H.  Young,  Hurdman*s  Bridge,  Ont. ;  Mr.  John  D.  Evans, 
Trenton  ;  Mr.  Greorge  E.  Fisher,  Inspector  of  Scale  Insects,  Freeman  ;  Prof.  W.  Lochhead* 
-Ontario  Agricultural  College,  Guelph  ;  Rev.  Dr.  Bethune,  Dr.  Woolverton,  Dr.  Stevenson, 
Messrs.  J.  A.  Balkwill,  J.  H.  Bowman,  E.  A.  Browne,  J.  Deamess,  C.  J.  Fox,  C.  W.  Horton, 
•John  Law,  J.  Alston  Moffat,  W.  E.  Saunders,  Walter  Smith,  and  other  residents  of  London. 
The  Society  was  also  favoured  with  the  presence  of  Prof.  C.  C.  James,  Deputy  Minister  of 
Agriculture  for  Ontario  ;  Mr.  W.  L.  Smith  of  the  Toronto  Weekly  Sun  ;  Messrs.  Thompson 
•and  Black  of  the  Farmers^  Advocate  ;  Mr.  Pearce.  and  other  visitors. 

Letters  expressing  regret  at  their  inability  to  attend  were  received  from  Mr.  W. 
Hague  Harrington,  Ottawa  and  Mr.  E.  M.    Walker,  Director,  Toronto ;  also  from  Prof.  F. 

■ 

M.  Webster,  Urbana,  Illinois. 

During  the  morning  of  Wednesday,  Oct.  29th,  a  meeting  of  the  Council  was  held  for  the 
transaction  of  the  business  of  the  Society  and  the  preparation  of  their  annual  report.  It  was 
<leoided  to  hold  the  next  annual  meeting  of  the  Society  in  Ottawa  in  September,  1903.  Sheet 
Cork  and  Entomological  pins  were  ordered  to  be  sold  to  members  at  cost  and  to  others  at 
'twenty  per  cent,  advance  on  cost,  and  arrangements  were  made  for  obtaining  a  supply  of  black 
enamelled  steel  pins.  A  resolution  was  adopted  permitting  the  Ornithological  Section  to  alter 
its  name  to  **  The  Mcllwraith  Ornithological  Club  (Ornithological  Section  of  the  Entomological 
Society  of  Ontario)." 

In  the  afternoon  the  Society  met  at  2.30  o'clock,  the  President^  Rev.  Dr.  Fyles,  in  the 
-chair,  and  proceeded  to  discuss  the  prevalence  of  the  Pea  Weevil  in  Ontario  and  the  best 
means  of  controlling  its  ravages. 

THE  PEA  WEEVIL  CONFERENCE. 

At  the  request  of  the  President,  Dr.  Fletcher,  of  Ottawa,  introduced  the  subject  of  the 
"Pea  Weevil.    The  following  is  a  condensed  summary  of  his  remarks : 

Dr.  Flbtchxb  :  Mr.  President  and  Gentlemen.  Everyone  must  have  noticed  for  many 
.years  the  great  reduction  which  has  been  gradually  taking  place  in  the  area  of  land  devoted  to 
the  cultivation  of  Peas.  This  I  find  has  been  almost  entirely  due  to  the  fact  .that  farmers  find 
that  pea  growing  is  not  a  remunerative  occupation,  owing  to  the  diminution  both  in  output  and 
the  value  of  the  grain  due  to  the  attacks  of  the  Pea  Weevil.  In  my  own  Reports,  which  reach 
>a  considerable  number  of  farmers  in  the  Dominion,  I  have  constantly  drawn  attention  to  this 
injury  and  the  simple  means  of  controlling  the  insect  which  causes  it,  but  the  loss  at  the  pre- 
.-sent  time  is  so  serious  ani  the  pea  crop  is  one  of  such  enormous  importance  that  I  feel  some- 
thing more  definite  than  has  been  done  in  the  past  should  be  done  to  bring  this  subject 
prominently  before  the  country,  so  as  if  possible  to  stir  up  the  pea-growers  and  seed-dealers 
"throughout  the  Dominion  and  in  the  adjacent  United  States  where  peas  are  grown  to  join  in 
•one  great,  universal,  and  co-operative  effort.    The  pea  crop  is  of  speoial  value  to  farmers  be- 
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cause  nothing  quite  takes  the  place  of  peas  as  feed  for  pigs.  This  has  a  direct  bearing,  not  only 
upon  the  pork  and  bacon  trade  of  the  country  both  for  home  use  and  export,  but  also  upon  the- 
closely  associated  industry  of  dairying;.  Moreover,  it  seems  to  me  that  the  problem  now  before 
the  country  is  an  exceptionaUy  simple  one,  and  Prof.  Lochhead  and  I  have  been  considering: 
what  can  be  done  to  change  the  existing  state  of  afi&drs.  Naturally,  in  such  an  important  matter^ 
we  have  the  keenest  sympathy  of  both  the  Ponourable  Sydney  Fisher  and  the  Honourable^ 
John  Dryden,  who  are  most  anxious  to  find  out  what  can  be  done  to  protect  this  important 
crop.  It  is  for  this  reason  that  the  Council  of  the  Entomological  Society  of  Ontario  hav»* 
thought  it  wise  to  arrange  for  to-day's  conference,  so  that  some  steps  may  be  at  once  taken  to* 
arouse  interest  and  also  that  more  energetic  measures  may  be  adopted  than  have  been  in  the- 
past. 

The  greatest  enemy  of  the  pea  crop  is  the  Pea  Weevil,  Bntchua  pUorum^  (Fig.  1),  more- 
generally  known  in  trade  as  the  Pea  Bug.  This  insect  has  been  established  in  Canada  as  a 
pest  of  the  pea  for  a  great  many  years  but  during  the  last  ten  years  it  has  become  such  a  serious* 

enemy  that  in  many  of  our  Ontario  districts- 
where  peas  could  be  grown  some  years  ago> 
of  the  very  highest  quality — of  such  a  high* 
quality  indeed  that  Canadian  peas  were  con- 
sidered the  best  that  could  be  produced  im 
all  the  markets  of  the  world, — farmers  have 
now  given  up  the  cultivation  of  peas  alto- 
gether, and  in  many  other  districts  they  are* 
now  talking  of  doing  the  same.     Personally, 
The  Pea  Weeni.  I  do  not  believe  that  it  is  necessary  to  give- 

up  the  cultivation  of  peas  nor  that  it  would  be  a  wise  thing  to  do  so.     The  crop  as  I  have- 
stated  above  is  one  of  exceptional  value,  and  I  cannot  see  how  this  step  would  be  of  very  much 
benefit  in  controlling  the  insect.     It  has  been  sugs^ested — and  I  may  mention  that  this  seems- 
to  be  the  favourite  remedy  proposed  by  most  people  who  have  written  to  me, — to  stop  growing, 
peas  for  one  or  two  years,  and  to  pass  some  law  by  which  everyone  is  prevented  from  sowing. 
I  do  not  believe  that,  if  any  such  legislation  were  passed,  it  could  possibly  be  enforced  ;  for,  to- 
be  effective,  the  cultivation  of  peas  would  have  to  be  stopped  absolutely  in  every  pea  field  and 
private  garden,  both  in  Canada  and  the  United  States.      I  am  quite  certain  that  many  would- 
not  regard  this  law  and  would  insist  on  growing  a  few  green  peas  for  table  use,  and  although, 
every  wise  gardener  who  knows  how  to  make  the  best  use  of  his  ground  pulb  up  his  vines  as. 
soon  as  his  crop  of  green  peas  is  picked  and  uses  his  land  for  something  else,  the  people  who 
would  sow  peas  in  opposition  to  the  law,  belong  to  the  class  of  gardeners  who  leave  their  pea 
vines  standing  in  the  garden  all  through  the  summer,  and  upon  these  a  sufficient  number  of 
small  pods  containing  weevils  would  be  left  to  ripen,  to  destroy  the  effects  of  the  whole  experi- 
ment.    Many  people  would  openly  defy  this  law  and  claim  that  it  was  absurd,  nor  would  this 
be  much  to  be  wondered  at  when  we  see  how  little  informed  most  of  the  dealers  and  peik 
growers  are  with  regard  to  the  Pea  Weevil  and  the  extremely  simple  means  by  which  this  pest 
can  be  reduced.     Although  it  is  true  that  many  of  the  large  seed  merchants  have  fumigating, 
houses  for  the  treatment  of  infested  peas,  many  of  them,  I  know  as  an  actual  fact,do  not  use  them 
regularly  and  one  of  our  large  Canadian  seed  houses  even  wrote  to  mo  that  as  long  as  every- 
body was  not  forced  to  fumigate  their  peas  they  did  not  intend  to  do  so,  that  it  was  an  extra 
expense  and  caused  trouble  with  tne  insurance  companies.     I  believe  that  instead  of  legislation 
the  proper  course  to  adopt  at  the  present  time,  is  to  provide  accurate  information  with  regard 
to  the  life  history  of  the  insect,  the  best  remedies  and  the  best  way  to  apply  them  ;  then,  to 
distribute  this  so  freely  all  over  the  country  that  everyone  interested  may  at  any  rate  be* 
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^reminded  at  the  proper  time  what  steps  should  be  taken,  and,  not  only  this,  but  every  other 
•citizen  ot  Canada,  whether  he  knows  that  he  is  interested  or  not,  should  be  made  to  wonder 
"what  all  the  agitation  was  about. 

If  all  seed  merchants  would,  for  their  own  sakes,  give  the  recognized  remedy  of  fumigating 
peas  with  bisulphide  of  carbon  a  trial,  and  sell  no  peas  for  seed  which  they  were  not  certain  had 
bean  fumigated,  and  if  all  growers  of  peas  would  refuse  and  send  back  to  their  seed  merchtnta 
•^veiy  sample  of  peas  containing  living  weevils,  I  feel  sure  that  evident  results  would  be  seen  in  a 
■4ungle  year.  The  problem  is  extremely  simple,  but  it  requires  perfect  co-operation.  There  are, 
of  course,  difficulties  to  be  met,  but  I  cannot  yet  find  any  of  these  which  cannot  be  overcome. 
The  amount  at  stake  every  year  which  runs  into  millions  of  dollars  at  any  rate,  makes  it  worth 
while  for  every  member  of  thLtt  Society  and  for  everyone  connected  officially  with  any  agricul- 
*tural  institution,  to  make  a  great  effort.  The  state  of  public  opinion  at  the  present  moment 
•eems  to  point  out  that  this  is  an  opportune  time  to  make  this  effort.    In  many  distiicta 

•  

farmers  have  already  practically  given  up  growing  peas.  There  are  also  indications  that, 
owing  probably  to  the  damp  cool  season  of  1902,  a  larger  proportion  than  usual  of  the  Weevils 
s^re  pa^siniif  this  winter  inside  the  seed  peas  and,  consequently,  could  be  easily  destroyed  by 
-fumigating.  The  magnitude  of  the  loss  is  now  generally  recognized,  and  farmers  throughout 
*the  country  are  in  a  state  of  nervous  anxiety  and  ready  to  listen  to  and  act  upon  any  suggestions 
which  commend  themselves  to  their  common  sense.. 

The  life-histury  of  the  Pea  Weevil  is  briefly  as  follows  :  The  eggs  are  laid  on  the  young  form- 
ing pods  by  the  beetles  which  have  wintered  over  either  in  the  seed  peas  or  about  buildings. 
An  soon  as  the  eggs  hatch,thegrubs  eat  thdr  way  through  theformingpodandattack  the  pea  whicl^ 
^is  nearest  to  them.  They  penetrate  this,  and  soon  by  the  increase  in  the  size  of  the  pea  every  trace 
•of  the  hole  is  obliterated.  The  grub  remains  inside  the  pea  until  full  grown,  changing  to  a 
pupa^  in  July  and  attaining  the  fully -developed  condition  of  a  beetle  before  the  middle  of 
^  ugust.  According  to  the  season,  a  larger  or  smaller  number  of  the  beetles  leave  the  peas  in  the 
Autumn  and  pass  the  winter  under  heaps  of  rubbish,  or  secreted  about  buildings.  I  think  the 
normal  way  for  this  insect  to  pass  the  winter  is  inside  the  seed  peas.  The  important  points  to 
^remember  in  this  discussion  and  which  induced  me  to  say  that  the  problem  before  us  is  a 
aimple  one,  are  the  following :  The  Pea  Weevil  is  not  a  native  insect,  and  therefore  has  not  an 
extensive  range  of  food  plants,  in  which  it  could  live  outside  the  cultivated  pea.  That  plant, 
which  is  an  exotic,  is  the  only  known  food  plant  of  the  Pea  Weevil  and  occurs  nowhere  in  this 
country  wild  or  even  in  a  spontaneous  manner.  All  plants  which  spring  up  in  the  field  from 
•accidentally  dropped  seeds  are  destroyed  by  our  winters,  therefore  every  seed  sown  for  a  crop 
of  peas  has  at  some  time  been  in  the  hands  of  the  grower  or  seed  merchant, where  it  could  have 
been  treated  by  the  well  known  remedy  of  fumigating  with  bisulphide  of  carbon,  which  for  this 
insect  is  a  perfectly  practical  remedy,  and  by  a  practical  remedy  I  mean  a  remedy  which  is 
offectual,  is  simple  so  that  it  can  be  applied  without  any  danger  of  error,  and  is  cheap  enough 
xo  make  its  application  a  paying  operation.  It  is  claimed  by  some  that  the  chief  difficulty  in  tlie 
way  of  trusting  to  fumigation  as  a  main  remedy  for  controlling  the  Pea  Weevil  is  that  a  suffi- 
oient  number  of  peas  are  shelled  out  in  the  field  at  harvest  time  to  leave  insects  enough  to 
emerge  and  infest  the  following  crop,  even  if  all  the  seeds  were  treated.  To  obviate  this 
•difficulty,  I  have  recommended  a  plan  which  some  have  adopted  to  reap  their  crop  as  early  as 
^possible,  as  much  on  the  green  side  as  can  be  done  with  safety.  It  is  a  well  known  fact  that  seeds 
of  all  kinds  reaped  on  the  green  side  rather  than  when  they  are  over-ripe,  have  a  higher 
germinating  power.  It  is  certain  that  they  would  shell  out  in  the  field  less,  and,  if  such  seed 
^ere  fumigated  at  once,  the  weevils  would  be  destroyed  inside  them  before  they  had  made  a 
very  serious  diminution  in  the  bulk  of  the  seed.  If  there  should  be  difficulties  in  the  way  of 
ifarmers  themselves  treating  their  seed  at  once,  which  however  they  are  quite  easily  able  to  do« 
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they  should  without  dela^  sell  to  the  grain  buyers,  who  knowing  the  advantage  of  fumigating: 
early  would  soon  make  arrangements,  even  if  they  had  not  these  already,  to  treat  the  seed  so 
as  to  get  the  best  sample  possible.  With  regard  to  those  peas  which  shell  out  in  the  field,  I 
cannot  see  any  very  great  difficulty  with  these.  It  is  the  common  practice  in  the  pea  growing 
districts  for  farmers  to  turn  in  hogs  after  the  crop  is  harvested.  These  pick  up  every  seed 
cleanly,  and  with  the  assistance  of  poultry  I  imagine  that  few  infested  peas  would  be  left  on 
the  field  to  carry  over  the  infestation.  If  thought  preferable,  these  peas  could  be  turned  down^ 
below  the  point  where  the  weevils  would  be  able  to  reach  the  surface  after  emerging,  by 
ploughing  down  the  land  deeply  either  in  autumn,  and  of  course  preferably  then,  or  in  spring.. 

I  have  here  some  samples  of  peas  which  have  been  treated  at  various  dates  from  the  end  of 
July  until  the  middle  of  September.     These  have  been  kindly  supplied  by  Mr.  W,  P.-Niles, 
of  Wellington,  Ont.,  a  well  known  seed  merchant  who  deals  largely  in  peas.     By  examining: 
those  fumigated  on  the  3lBt  July,  it  is  evident  that  the  weevil  is  at  that  time  very  small  and 
that  the  proportion  of  the  pea  which  has  been  destroyed,  is  much  smaller  than  it  is  when  the 
peas  have  been  treated  only  one  week  later,  the  grub  being  at  that  time  not  even  half  grown  and 
only  a  small  amount  of  the  seed  being  destroyed.     Prom  that  date  on  the  destruction  to   the 
seed  is  rapid  and  by  the  middle  of  the  month  of  August  most  of  the  peas  contain  full  grown, 
larvae  or  pupie.     I  have  here  samples  of  peas  grown  this  year  and  treated  on  the  28th  August, 
which  contain  the  fully  developed  beetles,  and  it  is  probable  that  by  the  middle  of  the  month  in 
an  ordinary  year  perfect  beetles  may  be  found.     My  recommendation  therefore  is  that  farmera 
should  reap  early,  thresh  at  once,  treat  their  seed,  or  sell  to  others  who  will,  before  the  middle 
of  August,  and  never  sow  a  single  seed  which  has  not  first  been  fumigated.     Talk  the  matter  up> 
whenever  an  opportunity  arises  and  guard  against  pooh-poohing  the  whole  matter  and  saying  : 
*'  Oh  we  know  all  about  the  Pea  Weevil,  that's  the  same  as  the  Pea  Bug  ;"  we  have  always  had 
that,  and  thereby  arguing  by  inference  that  they  always  will  have  it. 

Now  I  don't  believe  that  there  is  any  necessity  for  such  a  valuable  Canadian  crop  as  peas, 
either  to  be  given  up  or  to  be  infested  by  the  Pea  Weevil.  I  find  from  the  August  1902  Ontario- 
Crop  Bulletin  that  the  acreage  this  year  under  peas  has  been  reduced  from  the  area  sown  last 
year  by  70,000  acres,  and  the  yield  by  1,274,000  bushels.  This  is  undoubtedly  a  very  serious- 
loss,  because  certain  districts  of  Ontario  are  particularly  well  suited  for  the  production 
of  this  cereal.  There  is  evidence  to  show  that  many  of  these  districts  specially 
suited  to  the  cultivation  of  the  pea  crop,  and  where  peas  of  the  highest  quality  used 
to  bo  grown,  cannot  now  produce  paying  crops  of  peas  owing  to  the  depredationa 
of  the  Pea  Weevil.  There  are,  however,  many  districts,  as  for  instance  the  upper 
Ottawa  country  and  other  northern  districts,  inhere  paying  crops  of  peas  are  being  or 
could  be  grown,  and  the  passing  of  legislation  forbidding  the  cultivation  of  peas  over 
the  whole  province  would  therefore  be  a  hardship.  There  is  another  point  which  may  be  re> 
ferred  to.  It  is  frequently  claimed  by  dealers  that  peas  which  have  been  injured  by  the  pea 
weevil  are  just  as  good  for  seed  as  perfect  seeds.  This  is  manifestly  nonsense,  but,  to  be  in  a 
position  to  prove  this,  I  have  in  several  seasons  experimented  by  sowing  infested  seed  and 
taking  careful  notes  on  how  many  plants  grew  and  what  was  the  vigour  of  these  plants.  During 
the  past  season  I  planted  several  rows  of  early  peas  which  had  been  bored  by  Pea  Weevils. 
The  average  number  of  these  seeds  which  grew  and  produced  seed  bearing  plants  was  7.  and  of 
these  some  were  weakly.  This  is  rather  a  lower  average  than  has  been  obtained  in  previous 
years,  bub  it  was  what  the  season  of  1902  showed.  It  has  been  found  by  many,  experiments 
made  by  botanists  at  Washington  and  at  Agricultural  Colleges  that  large  seeds  of  plants,  as  a 
rule,  produce  more  vigorous  plants  than  small  seeds.  Much  more  would  this  be  the  case  where 
nature  had  laid  up  in  a  seed  a  certain  amount  of  food  to  feed  the  embryo  plantlet  in  that 
seed,  and  subsequently  a  large  proportion  even  to  one-fourth  of  its  bulk  was  accidentally  taken 
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away,  as  in  the  case  of  peas  injured  by  the  weevil.  In  the  many  oases  where  the  germ  is  destroyed? 
by  the  weevil,  of  course  no  growth  takes  place  at  all. 

This  question  of  controlling  the  Pea  Weevil  in  Canada  is  one  which  concerns  everybody.. 
It  is  not  with  the  large  seed  merchants  and  big  houses  with  which  most  danger  lies  but  with> 
the  individual  farmer  and  private  individual  who  grow  a  few  seed  peas  for  their  own  use  and 
do  nothing  to  destroy  the  weevils  in  them  before  sowing.  As  I  have  stated,  there  are  easy- 
remedies  which  are  available  for  all,  such  as  holding  over  the  seed  till  the  second  year,  or  treat- 
it  with  coal  oil,  using  one  gallon  to  20  bushels  ;  but  the  best  remedy  consists  in  fumigating 
with  bisulphide  of  carbon,  and  a  farmer  who  has  only  five  bushels  of  seed  can  fumigate  this  at 
the  expense  of  a  few  cents  by  putting  the  five  bushels  in  an  ordinary  coal  oil  barrel  and  then 
placing  (either  in  an  open  dish  on  the  top  or  by  pouring  the  liquid  straight  upon  the  seed)  one^ 
ounce  of  bisulphide  for  every  hundred  pounds  of  seed.  A  bushel  of  peas  weighs  about  60  Ibs^ 
therefore  the  five  bushels  would  require  three  ounces.  The  barrel  must  be  closed  up  tightly  and 
left  in  an  open  shed  away  from  other  buildings  for  48  hours.  The  bisulphide  is  a  liquid  with  a 
very  objectionable  odour  which  vaporizes  quickly  at  the  ordinary  temperature  of  the  atmosphere. 
The  vapour  is  heavy  and  quickly  runs  down  through  the  peas,  and,  as  it  is  exceedingly  deadly 
to  all  forms  of  animal  life,  every  insect  in  the  peas  will  be  killed.  The  unpleasant  odour  of 
the  chemical  is  very  soon  dissipated  when  the  peas  are  exposed  to  the  air,  and  the  value  of  this 
treatment  is  that  not  only  are  the  infesting  insects  destroyed  with  certainty  but  this  without 
injury  to  the  seeds  either  as  to  their  wholesomeness  for  food  or  as  to  their  germinating  quality 
for  seed*  If  it  is  thought  that  there  is  any  danger  in  using  such  an  inflammable  material  as 
bisulphide  of  carbon  or  there  is  any  hesitancy,  as  is  sometimes  the  case  in  using  a  remedy  with 
which  farmers  are  not  familiar,  there  is  always  at  any  rate  available  the  old  and  well  tried 
remedy  of  holding  over  the  seed  for  two  years,  by  bagging  the  peas  immediately  after  threshing. 
If  this  is  done  with  early  harvested  and  threshed  peas,  not  a  single  weevil  can  escape,  for  it  has 
been  proved  that  these  cannot  eat  their  way  out  from  a  bag  of  cotton,  or  even  of  paper,  and 
all  weevils  which  issue  in  the  bags  must  die.  A  very  rare  instance  is  on  record  of  a  weevil 
living  over  in  the  seed  until  the  second  year,  but  this  is  such  a  rare  exception  that  it  need  not 
be  considered  and  does  not  amount  to  a  proportion  of  one  in  many  hundreds  of  millions  ;  indeed 
is  so  rare  that  I  do  not  know  of  a  single  instance  where  it  has  been  authoritatively  confirmed. 

One  of  the  largest  seedsmen  in  Canada  tells  me  that  he  has  to  send  to  Germany  to  get 
his  peas  grown.  And  we  have  competition  to-day  in  the  London  market.  Indian  peas  shipped 
from  Calcutta  are  being  sold  at  a  few  cents  cheaper  than  we  can  get  them  to  the  London 
market,  and  they  are  as  good  as  our  best  peas  ;  therefore,  our  trade  is  in  danger,  and  it  is  im- 
portant that  we  should  wake  up  at  once  and  save  this  crop,  which  I  believe  can  be  saved  if  we 
will  only  go  about  it  in  the  proper  way. 

Every  letter  I  have  received  and  every  seedsman  I  have  consulted,  have  agreed  that  public 
attention  should  be  drawn  to  this  matter.  I  have  correspondents  in  all  parts  of  the  country, 
and  all  say  it  is  a  most  important  matter  and  requires  immediate  attention.  There  is  no 
Society  that  can  draw  attention  to  it  better  than  the  Entomological  Society.  The  seedsmen 
I  have  consulted,  are  of  the  opinion  that,  if  the  suggestions  given  above  were  adopted,  a 
large  reduction  could  be  made  in  a  very  short  time  in  the  increase  of  this  insect. 

The  acreage  of  peas  is  now  reduced  very  low.     It  will  not  be  increased  very  much  next 
year,  so  that  we  have  an  opportunity  to  start  now  to  draw  public  attention  to  this  matter. 
Professor  Lochhead  and  I  have  been  corresponding  about  the  subject  for  a  year,  and  there  is  no 
doubt  about  it  that  the  Federal  and  Provincial  Governments  will  do  all  they  can  to  draw  public  - 
attention  to  the  matter  and  to  help  in  every  possible  way  to  get  rid  of  this  pest. 

The  Grass  Pea,  which  has  been  suggested  as  a  substitute  for  the  field  pea,  has  not  proved  aa 
great  a  success  ss  was  hoped.   It  is  not  a  pea,  though  it  is  considered  a  pea  for  many  purposes^ 
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%at  it  belongs  to  the  Genus  Lcdhyrus.    The  pea  is  a  Piawn.    Lathyrus  is  another  plant  alto- 

•^ether,  and  that  is  the  reason  probably  why  the  G^rass  Pea  is  free  from  the  attacks  of  the  Pea 

IVeevil.    It  is  a  vexy  late  maturing  pea,  and  I  am  sorry  to  say  that  those  who  planted  it 

'this  year,  owing  to  the  late  season,  were  disappointed  in  its  (prowth,  because  it  is  a  plant  which 

•  comes  from  India  ;  for  that  reason  this  damp  moist  season  did  not  mature  it,  and  it  was  not 

M  paying  crop.     Vines  which  bore  ripe  peas  in  September,  had  as  mvLoh  of  the  vine  covered 

with  green  leaves  and  flowers,  as  there  was  with  the  ripe  peas.    In  the  St.  Catharines  and 

Niagara  Districts  it  has  been  grown  to  some  extent.     Most  of  the  seedsmen  are  not  in  favor 

of  the  Grass  Pea.    I  would  not  say,  "  Do  not  grow  it,'*  because,  where  the  Pea  Weevil  prevents 

-the  growth  of  the  proper  peas,  the  Grass  Pea  forms  a  substitute  which  is  comparatively  valuable. 

^There  are  ^'difficulties  in  harvesting  it,  and  the  seeds  are  thought  to  be  very  hard,  therefore, 

«ome  farmers  4I0  not  like  it,  but  that  can  be  overcome  by  crushing  them  with  machinery. 

I  shall  not  take  any  mere  time  now,  but  I  shall  be  very  much  obliged  if  any  one  else 

^ould  give  us  their  ideas,  either  on  what  I  have  said  or  upon  matters  which  I  have  left 

fiumentioned.    I  have  letters  here  from  some  of  the  leading  seedsmen  in  Canada,  saying  they 

wpuld  have  liked  to  be  at  this  meeting,  if  they  could  have  made  arrangments.     I  am  pleased 

*^that  Professor  James  is  here  with  us,  and  that  Mr.  Smith  is  here  from  Toronto,  for  the 

Weeldy  Sv/n,  and  Mr.  Black  from  the  Farmers*  Advocate, 

Prof.  LocHHBAD  :  Mr.  President.    The  Pea  Weevil  is  one  of   the  greatest  enemies  of 

"the  farmer  of  Ontario  to  day.    Before  coming  here  I  secured  from  Professor  James  the  differ- 

•-ence  in  the  amount  of  seed  grown  in  the  year  1891  and  1902.    The  crop  in  Ontario  in  1891  was 

eighteen  and  one  half  million  bushels ;  in  19C2  eleven  and  one  half  million  bushels.      That 

•hows  a  decrease  of  seven  million  bushels  in  ten  years  ;  that  itself  is  sufficient  to  direct  serious 

^attention  to  the  subject. 

Dr.  Fletcher  :  What  is  the  average  value  of  a  bushel  of  peas,  Mr.  Pearce  ? 
Mr.  Peabgs  :  It  is  now  about  60c  for  field  peas. 

Dr.  Fletcher  :  I  average  it  from  70c.  to  91.00  taking  the  common  peas^and  the  high 
-class. 

Mr.  Pbabce  !  That  would  be  about  right  for  the  high  class. 
Dr.  Fletcher  :  It  is  a  loss,  at  any  rate,  of  between  $5,000,000  and  $7,000,000. 
Prof.   Lochhead  :  The  pest  is  known  in  the  northern  counties  and  all  along  the  shore 
of  Lake  Ontario.     This  summer  I  visited  North  Grey,  and  I  found  that  the  farmers  in  that 
•district  were  seriously  disturbed  over  an  enemy  that  was  new  to  them — so  new  that  they  did 
not  know  what  it  was.     This  was  the  Pea  W^eeviL     I  was  travelling  throuo^h  the  County  on 
Farmers'  Institute  work  and  I  gave  two  lectures  a  day  on  the  Pea  Weevil.    This  summer  I  had 
"the  pleasure  of  going  up  threugh  Manitoulin  Island  and  as  far  as  St.  Joseph's  Island  ;  no  Pea 
Weevil  exists  there,  and  we  saw  beautiful  crops.     I  have  no  doubt  that  Manitoulin  Island  is 
well  adapted  for  pea  growing,  and  I  told  the  people  up  there  that  they  had  a  great  opportun- 
ity of  making  their  island  as  famous  for  seed  peas  as  the  Jersey  people  had  made  theirs  for 
.  Jersey  cattle.     If  they  would  keep  the  Pea  Weevil  out,  they  might  make  it  a  reserve  for  grow- 
ing pea  seed.     On  St.  Joseph's  Island  I  found  a  good  illustration  of  the  fact  that  the  Pea 
Weevil  does  not  exist  there.     I  spent  one  morning  going  through  pea  fields.     One  hxmet  told 
.me  he  had  imported  some  seeds  and  when  they  came  the  bag  was  literally  alive  with  the  Pea 
Weevil  ;  however,   he  sowed  the  peas  but  took  the  precaution  to  sow  about  five  times  the 
normal  amount  per  acre,  and  he  had  a  good  field  of  peas,  I  could  not  find  a  single  weevil  in 
the  whole  morning's  examination  of  the  growing  crop.     It  showed  conclusively  that  this  year, 
^t  any  rate,  the  pea  weevil  does  not  thrive  in  St.  Joseph's  Island. 

With  regard  to  the  point  which  Dr.  Fletcher  emphasized  very  strongly,  that  the  pea- 
<weevil  does  not  reach  its  full  size  when  the  pea  is  harvested.    I  was  unable  to  make  an  exam- 
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Ination  to  any  great  extent,  but  I  asked  Reveral  f^&rmers  who  were  interested  in  the  Pea  Weevil 
to  make  an  examination.  Probably  some  of  you  know  Mr.  Lick  of  Oshawa,  an  up-to-date 
former.  I  asked  him  what  in  his  opinion  was  the  best  time  to  treat  peas  and  he  said  that  in 
order  to  answer  this  question  it  is  necessary  to  ascertain  at  what  stage  the  crop  was  harvested  ; 
lie  found  that  not  more  than  one-half  the  damage  was  done  until  after  the  crop  was  harvested, 
and  in  many  cases  not  more  than  a  third  of  the  damage  was  done  before  the  pea  reached 
maturity  ;  this  was  true  of  both  the  early  and  late  varieties,  fie  found  a  large  percentage  of 
'the  early  crop  was  *'  buggy,"  and  these  were  his  conclusions  :  **  Don't  sow  '  buggy '  peas  without 
treating  the  weevil.  Harvest  the  crops  as  soon  as  ripe  and  thresh  at  once  ;  for  seed  peas 
fumigate  at  once ;  if  for  feed,  icrind  the  pea9  up  and  so  kill  the  weevil." 

With  regard  to  the  number  of  weevils  that  germinate,  Dr.  Fletcher  has  given  you  his 
Tesults,  and  you  wiU  also  find  them  in  his  Reports.  Mr.  2i&yitz,  of  the  Ontario  Agricultural 
"College,  also  made  experiments  some  years  ago,  and  found  in  the  case  of  the  large  variety  of 
pea  such  as  the  Marrowfat,  that  three-fifths  of  the  peas  ihat  had  been  entered  by  the  weevil  did 
'no^  germinate.  In  the  case  of  the  small  variety  of  peas  such  as  the  Golden  Vine,  he  found 
•only  13  per  cent  germinated. 

I  do  not  see  any  other  way  of  treating  the  Pea  Weevil  except  the  method  Dr.  Fletcher  has 
-described  ;  I  should  like,  however,  to  suggest  another  way  by  which  we  may  reach  the  people. 
There  is  nothing  like  an  object  lesson.  While  we  may  do  our  best  thiough  the  agricultural 
papers  and  reports  of  all  kinds  experience  has  shown  that  a  great  many  people  will  not  act  ; 
they  simply  say  they  will  not  be  bothered,  and  will  grow  enough  peas  for  themselves,  and  not 
oare  whether  they  sell  any  or  not.  These  are  the  kind  of  people  we  want  to  influence,  as  well 
as  the  larger  growers.  We  do  not  know  just  exactly  how  far  the  Pea  Weevil  will  fly  ;  I  do  not 
^think  they  wiU  fly  much  farther  than  from  one  farm  to  another.  Mr.  Pearce  tells  me  that 
^own  in  Elgin,  in  two  sections  that  were  separated  by  a  woods,  the  Pea  Weevils  were  in  one 
eection  for  many  years  but  did  not  appear  in  the  other  section  until  they  got  in  through  the 
{flowing  of  weevily  seed  ;  I  am  of  the  opinion  that  the  chief  way  in  which  the  insect  is  dissem 
inated  is  by  sowing  weevily  peas.  I  would  suscgest  that  help  be  obtained  from  the  Govern- 
ment for  a  series  of  experiments.  First  secure  a  good  man  to  act  as  foreman  or  manager  of 
the  whole  experiment  and  let  him  appoint  a  corps  of  assistants.  These  men  he  could  train 
himself,  and  they  should  be  able  to  fumigate  properly,  an&  then  I  should  choose  a  section  of 
country  of  two  or  three  townships,  and  have  those  sections  scattered  in  different  parts  of  the 
Province  so  as  to  form  as  many  object  lessons  as  possible,  a  concession  or  two  concessions 
might  be  allotted  to  each  man.  Every  farmer  should  be  interested  in  the  matter  and  got  to 
provide  a  pen,  or  coal-oil  barrel,  or  box,  in  which  to  fumigate,  the  government  might  provide 
the  material.  I  would  have  these  men  go  systematically  down  the  concession  at  harvest  time 
and  see  that  the  peas  are  threshed  immediately,  and  then  fumigate  them  for  the  farmers.  It 
might  probably  be  necessary  to  fumigate  twice.  The  men  would  not  need  to  stay  very  long  in 
one  place.  If  the  farmer  had  already  prepared  the  pens,  he  could  fumigate  in  an  hour,  and 
then  go  on  to  the  next  farm,  and  return  and  ventilate  them  after  forty -eight  hours.  I  think 
•one  man  could  in  that  way  arrange  for  the  fumigation  of  three  or  four  concessions,  and  a 
•couple  of  men  could  do  a  township. 

A  great  many  people  do  not  believe  in  the  entire  efficiency  of  this  remedy,  and  if  we  can 
ti^t  to  their  farms,  and  kill  all  the  weevils,  we  shall  soon  convince  them  of  its  efficiency.  This 
is  a  simple  suggestion  and  I  should  like  the  members  to  discuss  the  matter. 

Mr.  FisHEB  :  We  live  in  Burlington  and  we  formerly  grew  peas  but  of  late  years  we  have 
abandoned  them  altogether.  I  have  always  held  that  the  appearance  and  the  disappearance 
of  the  Pea  Weevil  coincided  with  the  change  of  temperature.  If  we  had  a  very  low  temperature 
during  the  winter  the  Pea  Weevils  were  destroyed. 
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Dr.  FLETCHEa  :  What  is  your  idea  about  the  Grass  Pea  taking  the  place  of  the  peas  ? 

Mr.  Fisher  :  We  grow  the  Grass  Pea  somewhat  extensively.  It  is  not  infested  witb 
the  bug,  and  we  can  grow  it  without  the  weevil  ;  I  do  not  know  any  reason  why  it  should  not 
be  grown.  I  would  very  much  rather  have  the  ordinary  pea  becaus^  the  Grass  Pea  is  a  very 
difficult  thing  to  cut.  The  vine  is  hard  and  wiry  and  dulls  the  tools  that  you  use  in  cutting 
it,  very  quickly. 

Dr.  Fletcher  :  How  does  it  ripen  ? 

Mr.  Fisher  :  I  do  not  think  there  is  very  much  trouble  about  their  ripening.  We  sow 
them  about  the  time  we  sow  the  ether  peas.  My  experience  in  growing  peas  has  been  that 
the  early-sown  peas  are  altop[ether  the  best^  I  sowed  a  large  field  once  in  a  snow  storm  and 
had  a  very  superior  crop.     What  is  your  opinion  as  to  a  cold  winter  killing  the  Pea  Weevil  ? 

Dr.  Fletcher  :  It  is  supposed  tnat  it  does  to  a  large  extent  affect  them  and  that  is  th& 
reason  that  the  area  of  destruction  has  been  so  limited  in  Canada.  I  do  not  think  it  will  kill 
them  sufficiently  to  consider  it  a  remedy. 

Prof.  LocHHEAD  :  I  tried  an  experiment  some  years  ago.  I  exposed  some  of  the  weevily 
peas  to  a  temperature  of  20  below  zero,  and  in  every  case  the  weevil  was  killed. 

Dr.  Fletcher  :  It  was  not  so  with  us,  at  15  degrees  below  asero  we  exposed  them  in  a 
glass  bottle,  and  thought  they  were  all  dead,  but  in  half  an  hour  afterwards  they  became^ 
lively  again. 

Mr.  Fisher  :  At  what  time  do  they  mature  ? 

Dr.  Fletcher  :  If  the  peas  are  left  in  the  field  too  long,  there  are  enough  shelled  out  to- 
carry  the  weevil  over.  The  weevil  matures  about  the  middle  of  August.  Peas  fumigated 
by  Mr.  Niles  of  Wellington  on  the  6th  of  August  had  the  weevil  about  half  grown.  In  very 
early  seasons  the  Pea  Weevil  has  been  found  during  the  first  half  of  August.  That  is  a  veiy 
rare  thing.  On  the  5th  of  August  this  year  the  weevil  was  only  half  grown  ;  on  the  15th  of 
August  it  was  more  than  half  grown,  and  by  the  end  of  August  the  weevil  was'  in  a  perfect 
state.  Peas  left  in  the  field  are  certaintly  a  great  source  of  danger  ;  they  should  receive 
special  attention  either  by  feeding  them  off  or  ploughing  them  down  deeply. 

Dr.  Fyles  :  Do  you  suppose  that  the  weevil  leaves  the  pea  on  approach  of  winter  ? 

Dr.  Fletcher  :  They  may  do  so.     A  considerable  number  of  them  leave  the  peas  in  the 

autumn,  and  they  hibernate  arouiid  the  bam  or  in  the  rubbish  heaps,  and  a  great  many  of 
them  are  killed  during  the  winter. 

Mr.  Fisher  :  It  is  the  practice  of  some  fruit  growers  to  work  their  orchards  up  to  the 
middle  of  July,  and  then  sow  peas,  and  they  usually  get  a  crop.  Where  I  live  the  peas  will 
ripen  if  sown  in  the  middle  of  July ;  the  peas  will  also  gather  nitrogen  and  increase  the- 
fertility  of  the  soil  to  a  considerable  extent.  We  also  keep  hogs  there  and  if  we  turn  a 
hundred  hogs  on  twenty  acres  of  peas  in  the  middle  of  July,  we  find  that  the  hogs  do  very 
well  in  cleaning  up  the  pea  crop  and  the  apples  that  fall.  They  serve  the  double  purpose  of 
freeing  the  orchard  from  pests  that  infest  the  fruit,  and  of  making  pork. 

Dr.  Fletcher  :  That  is  an  excellent  practice.  There  is  no  doubt  that  these  peas  would 
be  practically  free  from  weevil  attack  when  sown  so  late,  but  the  crop  would  be  reduced  by 
mildew.  I  should  like  to  ask  Mr.  Pearce  if  it  is  not  a  general  practice  here  to  sow  as  early  as 
possible  ;  because  if  sown  late  they  will  be  affected  with  mildew. 

Mr.  Pearce  :  Yes,  that  is  the  experience  with  farmers  in  this  section  ;  late  sown  peas  are 
subject  to  mildew,  but  they  are  freer  from  the  weevil.  A  good  many  of  the  farmers  here  sow 
them  on  the  24th  of  May,  but  the  earlier  they  are  sown  the  better, — the  better  the  sample  yoa 
get,  and  the  better  the  yield. 

Prof.  James,  being  asked  to  say  a  few  words  on  the  subject,  said  :  I  certainly  cannot  add 
anything  to  what  Prof.  Lochhead  and  Dr.  Fletcher  have  told  us  as  to  the  nature  of  the  troable» 
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but  I  can  emphasize  what  they  have  said  regarding  its  extent.  I  think  the  evil  of  the  Pea^ 
Weevil  is  co-extensive  with  the  crop.  I  do  not  mean  that  it  is  co-extensive  with  the  possibili- 
ties of  the  crop,  yet  there  are  very  few  sections  where  the  pea  is  grown  where  you  do  not  find 
the  weevil.  There  are  sections  where  the  pea  can  be  grown  where  you  probably  will  not  find 
the  weevil  for  some  time.  We  have  been  told  about  Manitoulin  and  St.  Joseph  Islands. 
Their  contributions  of  peas  to  our  general  crops  are  very  small,  and  I  think  at  least  ninety  per 
cent,  of  the  peas  that  are  grown  to-day  are  grown  in  weevil-aflfected  sections.  When  you  get 
to  the  remote  sections,  where  peas  play  an  unimportant  part,  you  do  not  find  any  weevil,  and 
I  may  say  the  finest  peas  I  have  seen  in  this  Province  came  from  the  Temiskaming  section 
They  were  beautiful,  perfectly  grown  peas,  and  there  is  no  doubt  we  have,  away  in  the  east 
and  up  the  Ottawa  valley,  sections  where  peas  can  be  grown  extensively  for  a  time.  Th& 
trouble  is  that  where  the  great  bulk  of  oi^r  peas  are  grown  we  have  the  weevil  to  an  enormous 
extent,  and  if  we  give  up  growing  peas  because  the  weevil  is  here,  it  would  mean  that  we  have 
been  beaten.  We  have  never  yet  been  brought  to  that  position,  and  if  we  give  up  the  fight  of 
the  weevil,  we  might  as  well  retire  practically  from  Agriculture  in  this  Province.  The  weevil 
can  be  kept  in  check,  and  the  whole  question  now  is,  how  are  we  going  to  convince  the  farmers 
tliat  they  ought  to  help  us  in  checking  this  evil.  This  is  the  problem  that  is  before  us,  not 
only  in  connection  with  the  Pea  Weevil,  but  in  connection  with  very  many  other  things  ;  to  try 
and  prove  to  the  farmers,  and  a  great  many  others  in  the  Province,  that  they  ought  to  do 
certain  things  in  their  own  interest.  On  the  face  of  it,  it  appears  to  be  a  very  easy  matter  to 
say  to  the  farmer,  here  is  a  way  you  can  get  good  seed  peas,  and  then  to  expect  them  all  to 
drop  into  line  and  do  it  at  once.  But  that  is  the  greatest  difficulty  we  have  to  contend  with. 
There  is  very  little  use  passing  a  law,  that  they  must  do  so  and  so,  because  you  cannot  enforce 
a  law  unless  you  have  public  opinion  at  the  back  of  it.  Something  must  be  done,  and  some- 
thing is  going  to  be  done,  and  I  hope  we  shall  get  here  to-day  some  practical  suggestions  that 
will  help  us  to  solve  this  problem.  It  is  certain  that  both  the  departments  at  Ottawa  and 
Toronto  will  spend  what  money  is  necessary  to  fight  this  evil,  if  we  can  only  see  some  possi- 
bility of  success  ahead. 

The  poa  crop  is  a  unique  crop  in  the  Province  of  Ontario.  It  is  one  that  we  cannot  dis- 
pense  with.  It  cannot  be  measured  by  the  number  of  bushels  we  produce,  because  along  with 
it  is  another  great  industry,  that  is  the  pork  and  bacon  business,  which  to  a  great  extent 
depends  upon  the  pea  crop  ;  for  to  the  pea  crop  and  to  the  dairy  industry  of  this  Province  w& 
owe  to  a  large  extent  our  success  in  the  pork  and  bacon  industry. 

Dr.  Fletcher  said  that  there  are  large  districts  still  in  Ontario  where  there  is  no  danger 
from  the  weevil.  Peas  have  been  sown  from  Newfoundland  and  Prince  Edward  Island,  and 
occasionally  these  peas  have,  to  a  very  small  degree,  been  infested,  but  not  to  any  extent.  I 
think  that  in  the  case  of  the  San  Jose  scale  it  will  spread  from  its  centre.  The  San  Jos^  scale 
started  in  California,  was  then  introduced  in  the  Eastern  States,  gradually  spreading  from  its 
centre,  and  if  it  had  not  been  for  the  active  measures  adopted  by  the  Ontario  Government  it 
would  have  spread  throughout  the  Province  more  than  it  has,  and  the  people  of  the  Dominion 
ought  to  recognize  what  has  been  done  by  the  Province  to  save  them.  They  grow  magnificent 
peas  in  Quebec,  and  they  stopped  because  the  crop  fell  off.  They  had  been  in  the  habit  of 
Hpecially  treating  their  land  to  put  back  what  they  had  taken  from  it.  They  stopped  this  and 
then  their  pea  crop  fell  off.  Some  people  connected  with  the  trade  find  it  necessary  now  to 
send  to  Europe  to  have  their  seed  grown,  and  we  shall  lose  our  trade  unless  we  wake  up. 

The  Chairman  :  I  think  the  way  to  reach  the  people  would  be  for  the  Government  to 
issue  bulletins. 

Prof.  James  :  They  have  had  the  information  a  dozen  times  through  bulletins  ;  they  get  it 
year  after  year. 
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Dr.  Fletcher  :  Mr.  Carruthera  has  written  me  as  follows  : — *'  One  of  our  largest  buyers 
writes  us  that  they  are  getting  shipments  from  Calcutta  and  the  quality  is  very  fine,  being  free, 
from  bugs,  and  better  than  any  we  are  shipping  him  from  Canada.  They  also  say  they  are 
buying  them  at  one  shilling  per  quarter,  which  is  equal  to  3c.  per  bushel,  less  than  we  are  ask- 
ing for  our  No.  2  grade  of  the  present  crop." 

Dr.  Fletcher  then  moved  the  following  resolution,  seconded  by  Prof.  Lochhead  : — 

Resolved,  That  the  Entomological  Society  of  Ontario  request  that  the  Superintendent  of 
Farmers'  Institutes  have  the  matter  of  the  Pea  Weevil  brought  prominently  before  all  meetini^s 
of  Farmers*  Institutes  during  the  winter  ;  that  from  the  discussion  held  this  afternoon,  the 
•cessation  in  the  cultivation  of  peas  for  two  years  is  not  the  best  remedy  for  preventing  injury 
by  the  Pea  Weevil,  but  rather  the  making  known  as  widely  as  possible  the  nature  of  the  pest^ 
the  extent  of  its  injuries  and  the  best  remedies,  and  that  if  object  lessons  could  be  given 
throughout  the  country  showing  the  way  to  fumigate  peas  and  the  advantage  of  doin^  so,  it 
would  materially  help  to  reduce  the  injury  by  the  weevil. — Carried  unanimously. 

Dr.  Bethune  :  I  should  like  to  ask  if  it  would  be  practicable  to  have  some  Legislative 
enactment  to  compel  seedsmen  to  fumigate  their  peas.  I  do  not  think  there  would  be  the 
slightest  use  to  pass  an  Act  of  the  Legislature  with  regard  to  the  general  public,  but  we  might 
l^ot  at  a  large  proportion  of  the  seed  peas  by  rendering  it  compulsory  on  the  part  of  the  seedsmen 
to  fumigate  them.  I  know  that  not  many  years  ago,  in  the  neighborhood  of  Port  Hope  and 
Oobourg,  and  all  through  Prince  Edward  County,  where  all  kinds  of  fancy  peas  were  grown  by 
the  acre,  that  every  seedsman  had  his  **  bug  house  "  and  fumigated  all  the  seed,  but  it  seems 
that  some  have  discontinued  that  laudable  practice.  I  was  intending,  before  this  resolution 
was  read,  to  suggest  that  the  Ontario  Department  of  Agriculture  might  issue  a  mandate  to 
those  who  attend  Farmers'  Institutes  to  make  this  a  point  of  their  proceedings  during  the 
•coming  winter,  and  if  that  were  done,  then  if  not  only  the  Agricultural  press,  but  the  prees 
generally,  would  take  up  this  subject,  and  bring  home  to  the  whole  country  the  seriouaness  of 
it,  and  the  ease  with  which  it  really  might  be  dealt,  and  if  in  addition  to  that  some  experiment 
were  made  upon  the  line  Professor  Lochhead  has  mentioned  of  object  lessons,  I  believe  it  would 
have  good  results. 

I  remember  when  not  many  years  ago  it  was  impossible  to  get  good  butter  in  this 
country  in  the  winter  time.  When  we  got  butter  made  from  our  own  cows  in  the  summer 
time  it  w^  all  right,  but  you  could  not  buy  butter  fit  to  eat  In  the  winter.  That  has  all 
l>e  n  remedied  by  this  object  lesson  system,  the  travelling  dairies  showing  the  farmers'  wives 
how  to  make  fi:ood  butter.  It  has  been  a  great  success,  and  now  we  can  always  get  good 
Gutter,  and  if  that  experiment  succeeded  so  well,  I  think  it  would  be  quite  worth  while  to 
•ailopt  a  similar  system  to  teach  the  farmers  how  to  deal  with  this  terribly  destructive  pest. 

The  other  day  I  happened  to  notice  in  the  market  reports  from  the  port  of  Montreal 

that  the  shipment  of  peas  from  Montreal  up  to  the  first  of  October  last  year  amounted  to 

458,000  bushels.     This  year  up  to  the  same  date  it  amounted  to  269,000  bushels  showing  a 

•decrease  in  one  single  year  in  that  port,  up  to  the  first  of  October,  of  189,000  bushels. 

This  shows  what  the  weevil  has  done  in  reducing  our  exports  from  one  port  alone. 

I  wish  to  ask  Dr.  Fletcher  if  there  is  any  connection  between  the  mildewing  of  peas 
and  thtf  Pea- Weevil.  I  mean  in  this  way  ;  is  it  the  case  that  if  the  pea  plant  is  not  healthy 
and  strong  and  vigorous,  it  is  far  more  subject  to  mildew  than  it  would  be  if  the  nourish- 
ment of  the  plant  had  not  been  taken  by  the  Pea- Weevil  ?  Would  it  be  more  subject  to 
mildew  than  one  grown  from  perfect  seed  ? 

Dr.  Fletcher  :  I  do  not  know  from  actual  observation  that  that  is  the  case  but  I  can 
quite  understand  that  the  weakened  plant  would  be  more  likely  to  be  affected.  Weevily 
4Beeds  grow  a  weak  plant  which  matures  later  and  that  would  make  it  more  liable  to  mildew. 
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Sume  of  the  seed  merchants  fumigate  2,000  bushels  at  a  time  by  having  a  properly  con- 
stmoted  building  and  by  putting  20  pounds  of  bi-sulphide  of  carbon  at  the  top  and  allowing 
it  to  vaporise,  which  is  easily  done.  The  peas  can  be  left  in  the  sack.  A  farmer  with  an 
ordinary  coal  oil  barrel  can  put  5  bushels  of  peas  in  it  and  fumigate  them  by  using  three  ouncea 
of  bi-sulphide  of  carbon,  which  would  probably  cost  15  cents. 

At  the  present  time  there  are  very  few  seed  peas  imported  into  Canada  ;  because  our  peas, 
are  freer  from  the  weevil  than  they  are  to  the  south  of  us,  but  directly  we  put  any  sort  of 
pressure  on  our  seedsmen,  then  the  peas  will  be  brought  in  from  the  other  side. 

First  of  all  we  want  to  make  it  known  as  widely  as  we  can  that  it  is  a  serious  injury,  and 
then  that  there  is  a  simple  practical  remedy,  if  they  will  apply  it. 

Prof.  LocHHEAD  :  If  you  compel  the  seedsmen  to  fumigate  their  seeds  it  will  not  cover  the 
point,  because  there  is  a  large  amount  of  seed  exchanged  among  the  farmers  themselves.  The 
Minister  of  Agriculture  is  thoroughly  in  earnest  in  this  matter.  I  received  a  letter  from  him 
early  in  the  season,  and  he  wished  me  to  go  about  it  in  some  way  and  do  something,  and  of 
course  he  will  provide  the  funds.  The  Minister  of  Agriculture  is  a  thorough  believer  in  fumi- 
gation himself,  and  he  fumigates  all  his  own  peas,  yet  they  have  weevily  peas  in  his  district 
beoause  the  other  farmers  do  not  fumigate. 

Mr.  Smith  :  I  think  Prof.  Lochhead  has  got  the  correct  idea  with  regard  to  this  particular 
matter.  Some  years  ago  there  was  established  in  Guelph  what  is  known  as  the  winter  fair. 
They  established  a  '*  block  test,"  that  is,  they  show  the  animal  on  the  hoof  first,  and  then  the 
animal  is  slaughtered,  and  they  make  another  test ;  that  is  one  of  the  best  object  lessons  we 
have  in  the  country,  and  as  a  result  of  that  object  lesson  the  Wm.  Davies  Company  of  Toronto 
say,  that  in  one  year  the  quality  of  the  bacon  of  this  country  improved  50  per  cent.  That 
was  wholly  the  result  of  that  object  lesson,  and^the  work  done  by  Farmers'  Institutes.     If 

you  can  get  the  Institute  men  te  take  up  the  weevil,  I  am  satisfied,  you  will  influence  pub- 
lie  opinion  in  this  country,  and  you  can  then  enforce  any  measure  with  regard  to  the  weevil. 
I  have  gone  over  the  province  pretty  generally  and  I  find  that  the  evil  is  steadily  extendinj^ 
north.  At  one  time  it  did  not  go  further  than  Lake  Simcoe  ;  but  last  summer  and  the 
summer  before,  I  found  it  up  on  the  shores  of  the  Georgian  Bay  and  it  was  becoming  quite 
as  prevalent  as  in  the  frontier  counties. 


THE  PEA  WEEVIL. 


By  W.  Lochhead,  Ontabio  Ao&icultural  College,  Guelph. 

Although  the  Pea  Weevil  (see  Fig.  1,  p.  4)  has  been  known  as  an  enemy  of  the  cultivated 
pea  for  over  150  years  in  America,  it  is  not  a  native.  It  probably  came  from  the  East,  whence 
came  so  many  of  our  cultivated  plants,  and  their  insect  enemies  as  well.  Peter  Kalm,  the 
eminent  Naturalidt  of  the  last  century,  states  that  in  1748  pea-growing  had  been  abandoned  in 
ports  of  Pennsylvania,  New  Jersey,  and  New  York,  on  account  of  the  pea  weevil. 

It  is  apparent  that  the  pea-growing  industry  in  Ontario  is  doomed  unless  radical  measures 
are  adopted  (by  the  farmers  themselves)  for  the  control  of  the  weevil.  The  pest  has  made  its 
appearance  in  nearly  every  county  in  the  western  half  of  the  Province,  and  in  the  Lake  Ontario 
counties  as  far  east  as  Frontenac.  The  more  eastern  counties  and  those  further  north  are  not 
much  troubled  with  the  **  bug."  Durham,  Northumberland  and  Prince  Edward  used  to  be  the 
favorite  section  for  growing  peas  for  French  and  American  seedsmen,  but  the  depredations  in 

Note.— The  above  paper  by  Prof.  l:«oohhe*d  was  not  read  in  oonnecuon  wiih  this  discoMion,  bat  is 
placed  here  aa  a  matter  of  conyenience. 
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these  counties  have  been  so  great  that  the  growing  of  peas  has  been  largely  reduced  during  the 
past  two  or  three  years.  Amherst  Island,  which  was  formerly  a  great  pea-growing  district, 
has  scarcely  a  farmer  this  year  who  is  growing  peas.  Throughout  Wentworth,  Wellii^gton, 
Waterloo  and  Oxford  the  growing  of  the  common  cultivated  pea  has  been  abandoned,  and  the 
^ass  pea  has  been  substituted  to  some  extent.  This  latter  variety  does  not  suffer  from  the 
weevil,  but  it  was  attacked  this  past  summer  in  the  counties  of  Halton  and  Wentworth  by  a 
:green  louse,  the  exact  nature  of  which  I  have  not  yet  determined. 

This  summer  I  had  the  pleasure  of  visiting  the  Manitoulins  and  St.  Joseph  Island. 
There  the  pea-bug  or  weevil  is  unknown.  Further  west,  around  Fort  William  and  Port 
Arthur,  it  is  also  unknown,  and  it  is  the  duty  of  the  farmers  of  these  districts  to  initiate  strict 
measures  to  prevent  the  importation  of  the  weevil. 

To  give  an  idea  of  the  diminution  in  the  growing  of  peas  during  the  last  10  years,  it  may 
be  stated  that  m  1891  the  yield  of  peas  in  Ontario  was  about  18^  million  bushels.  In  1902  the 
yield  was  nearly  11^  million— a  decrease  of  over  7  million  bushels  in  11  years.  The  decrease 
would  have  been  still  greater  if  it  had  not  been  for  the  introduction  of  the  grass  pea  variety. 

The  question  of  treatment  is  a  very  important  one,  and  is  not  a  difficult  one  to  put  into 
practice.  Unlike  many  other  pests,  the  pea  weevil  confines  its  attention  to  the  cultivated  and 
garden  pea  almost  entirely.  It  attacks  no  wild  varieties,  hence  there  is  no  danger  from  re 
infestation  through  those  sources.  The  usual  method  of  treatment  is  that  of  fumigation  witii 
•carbon  bisulphide.  For  several  years  the  pea-growers  of  Prince  Edward  and  other  Lake 
Ontario  counties  practiced  this  method,  but  there  was  no  wide-spread  co-operation  in  this  line 
of  treatment  among  the  farmers.  The  result  was  that  the  weevil  thrived  in  spite  of  the  efforts 
of  many  of  the  largest  pea-growerp. 

The  weevil  is  capable  of  flight,  and  it  is  possible  that  it  may  fly  comparatively  long  dis- 
tances. The  first  essential  in  a  plan  of  campaign  against  the  pea  weevil  is  co-operation  in  the 
treatment  of  infested  seed,  and,  without  this,  the  campaign  would  be  useless. 

The  method  of  treatment  which  has  been  recommended  is  to  fumigate  the  seed  peas  in  air- 
tight barrels  or  bins  immediately  after  threshing.  It  is  usual  to  use  a  pound  or  a  pound  and  a 
half  of  carbon  bisulphide  for  every  100  bushels  of  peas.  For  smaller  amounts,  the  quantity  is 
proportionately  slightly  increased.    The  peas  are  subjected  to  this  treatment  for  48  hours. 

The  question  naturally  arises  :  What  is  the  best  time  for  the  treatment  of  the  peas  ?  To 
answer  this  question,  a  study  of  the  development  of  the  grub  is  necessary  to  ascertain  at  what 
stage  the  grub  ceases  eating  the  pea.  Mr.  Elmer  Lick,  of  Oshawa,  who  is  a  careful,  accurate 
observer,  found  that  in  every  infested  pod  he  examined  that  not  more  than  one-half  the  dam- 
•age  to  the  pea  was  done  until  after  the  crop  was  ready  to  harvest.  In  many  oases  he  found 
not  more  than  one-third  the  damage  which  the  weevil  would  do  before  reaching  maturi^. 
This  was  true  of  both  late  and  early  varieties,  which  were  growing  side  by  side.  He  found, 
however,  that  a  larger  percentage  of  the  early  crop  were  "  buggy."  Mr.  Lick  naturally  oomee 
to  the  conclusion  that  it  is  highly  advisable  to  treat  the  peas  immediately  after  harvest,  and  not 
to  wait  until  the  grub  has  become  full  grown. 

Mr.  Lick's  conclusions  regarding  the  treatment  of  peas  are  as  follows  : — 

1.  Do  not  sow  buggy  peas  without  treating  the  weevil. 

2.  Harvest  the  crop  as  soon  as  ripe,  and  thresh  at  once. 

3.  For  seed  peas,  treat  at  once  ;  but  if  for  feed  close  up  the  concave  of  the  machine  tight ; 
vse  full  speed,  and  thus  crack  the  peas  and  kill  every  weevil ;  or,  if  it  is  not  desired  to  cut  op 
the  straw,  run  the  peas,  after  threshing,  through  a  crusher.  (Mr.  Lick  would  not  care  to  risk 
grinding  fine,  for  fear  of  heating). 

'*Ton  must  quit  growing  peas,  unless  there  is  co-operation  in  someway." 
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Mr.  Liok  thinks  a  great  deal  of  coal-oil  as  a  treatmeat.  He  uses  about  one  gallon 
(to  10  or  16  bushels  of  peas.  The  oil  is  applied  in  such  a  way  that  the  peas  are  thoroughly 
'Covered. 

In  1897,  Prof.  Zavitz,  of  the  Experimental  Department  of  the  Ontario  Agricultural  Col- 
lege, made  some  interesting  experiments  to  find  the  value  of  peas  for  seed  which  had  been  in- 
jured by  the  weevil.  He  found  that  in  the  case  of  a  large  variety  of  pea,  like  the  Marrowfat, 
about  three-fifths  of  the  peas  which  had  been  injured  by  the  weevil  did  not  germinate.  In  the 
case  of  a  small  variety  of  pea,  such  as  the  Golden  Yine,  he  found  that  only  thirteen  per  cent  of 
^he  peas  which  contained  the  weevil  grew.  Thus  he  says, — ^'  If  a  person  were  sowing  weevilly 
seed  of  the  golden  vine  variety,  it  would  be  necessary  to  sow  15  acres  of  peas  in  order  to  get 
SB  many  plants  as  would  be  produced  from  sowing  2  acres  of  sound  seed." 

There  is  one  interesting  fact  which  I  observed  while  in  St.  Joseph  Island,  which  was 
that,  although  weevilly  peas  are  sown,  the  weevils  never  make  their  appearance  on  the  new 
crop.  Whether  this  peculiarity  will  hold  out  many  years,  it  is  impossible  to  say,  but  such  is 
the  case  at  present. 

The  life-history  of  the  pea- weevil  is  as  follows  :  The  weevils  deposit  their  eggs  singly  on 
iihe  outside  of  the  newly  formed  pods,  and  when  the  peas  are  in  blossom.     The  grub,  as  soon 

•  ■  

.as  it  is  hatched,  bores  through  the  wall  of  the  pod  and  enters  the  pea.  Within  it,  it  eats  and 
ffrows.  When  full  grown,  it  is  about  one-fourth  of  an  inch  long,  and  about  one-eighth  of  an 
^nch  in  thickness.  It  has  three  pairs  of  minute  legs,  but  otherwise  it  is  decidedly  maggot-like. 
.Its  body  is  wrinkled,  and  is  beset  with  a  few  long  hairs.  In  its  pupal  state,  it  rests  for  a  few 
weeks  in  a  round  burrow,  which  is  dosed  externally  by  the  unbroken  membrane  of  the  pea. 
The  winter  is  passed  in  the  adult  state,  either  within  or  without  the  pea,  but  usually  within. 

I  venture  to  outline  a  plan  of  an  experimental  campaign  against  the  weevil,  and  I  would 
like  the  members  present  to  discuss  it  as  to  its  feasibility  and  probable  value.     The  plan  i 
based  on  the  idea  that  if  the  entire  pea-crop  of  a  section  is  threshed  and  treated  with  carbon 
bisulphide  immediately  after  it  is  harvested,  the  weevils  in  that  section  will  be  practically  ex 
terminated.     I  suggest,  therefore,  that  a  corps  of  men  be  appointed  to  treat  the  peas  that  are 
grown  on  every  farm  m  a  group  of  two  or  three  townships.     The  pea-growers  should  be  asked 
to  assist  in  the  work  by  providing  the  necessary  barrels  or  tight  bins  for  proper  fumigation. 
To  each  member  of  the  corps,  there  could  be  allotted  all  the  farms  on  one  or  two  concessions. 
Every  farm  would  then  be  visited,  and  the  peas  fumigated  properly.     It  might  be  necessary  in 
4K>me  instances  to  fumigate  the  peas  twice  if  there  was  any  doubt  as  to  the  thoroughness  of  the 
first  treatment. 

The  same  plan  could  be  followed  out  the  second  season.  If  the  weevils  are  still  abundant 
-the  third  season,  the  treatment  would  be  considered  a  failure,  providing  no  weevilly  peas  had 
been  introduced  during  the  period  of  experimentation. 
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DrviaioN  No.  4. — Niagara  Distbici. — By  Gbo.  K  Fishbr. 

Not  being  schooled  in  the  science  of  entomology  you  will  readily  understand  that  I 
Tiatnrally  shrink  from  acceptin{^  office  in  this  society  and  reporting  from  the  standpoint  of  an 
•entomologist.  My  indebt^ness  to  entomologists  for  assistance  in  prosecuting  the  San  Jos^ 
-scale  investigation,  a  desivS  to  reciprocate,  and  being  assured  by  Prof.  Webster  and  particularly 
by  Dr.  Fletcher  that  they  themselves  are  only  students  and  that  I  am  abundantly  qualified  to  act 
in  this  capacity,  are  my  i^pology  for  attempting  to  do  so. 
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The  opinion^  seems  to  prevail  that  in  continually  moving  about  the-  oountiy  in  my  official 
capacity  I  enjoy  exceptional  opportufijties  for  observation  and  should  know  a  great  deal.  While' 
it  may  not  seem  altogether  unfair  to  expect  considerable  of  me  in  this  way,  the  particular  work, 
in  which  I  am  engaged  has  so  continually  demanded  my  full  time  that  the  opportunity  for 
thorough  and  careful  investigation  outside  of  matters  pertaining  to  the  San  Jos^  scale  is  not 
nearly  so  satisfactory  as  when  at  home  I  went  leisurely  about  my  own  orchards  and,  withr 
necessary  appliances  always  at  hand,  worked  out  such  questions. 

My  practice  has  been  not  to  accept  any  statement  I  could  not  verify  in  the  field  and  in  my" 
judgment  he  who  demonstrates  beyond  question  one  subject  in  a  whole  season  has  aooom- 
plished  much  more  than  another  who  has  given  but  superficial  attention  to  a  greater  number. 

Notwithstanding  the  almost  entire  absence  of  such  weather  as  makes  ideal  conditions  for 
insects,  in  many  instances  they  were  present  in  usual  quantity.      The  cabbage  worm,  striped 
cucumber  beetle  and  squash  bug,  asparagus  and  potato  beetles  are  spoken  of  by  gardeners  aa^ 
having  been  troublesome.     The  potato  beetle  made  a  record,  for  when  the  vines  succumbed  to- 
blight,  in  their  efforts  for  self  preservation  the  beetles  attacked  almost  everything  else,  tomatoea 
and  particularly  egg  plants  were  procectea  with  the  greatest  difficulty.      There  were  instancea 
of  tomato  plants  being  eaten  off  in  large  quantity,  by  potato  bugs  which  attacked  them  below^ 
the  surface  of  the  i<round,  before  the  potatoes  were  up  in  the  spring.     The  asparagus  beetle  is- 
spread  over  the  whole  of  the  Niagara  District,  and  where  left  to  itself  seriously  injures  tbe> 
crop.      There  are  several  methods  of  controlling  it,  and  those  which>  are  perhaps  the  most 
successful  and  most  generally  adopted  are  very  simple.    The  insect  prefers  the  more  spindling 
shoots  which  are  allowed  to  stand  and  are  destroyed  as  soon  as  they  become  considerably- 
infested.    Little  chicks  catch  and  eat  the  beetles,  and  if  moved  about  in  portable  coops  a  single* 
brood  will  protect  an  area  of  quite  large  extent,  when  cutting  is  discontinued  the  plantations 
are  sprayed  with  paris  green  or  arsenic.     A  gentleman  at  Queenston  suggests  a  solution  of 
saltpelre,  one  pound  in  ten  gallons  of  water,  for  the  suppression  of  cucumber  and  squash  beetles. 
Others  are  using  whale  oil  soap  one-pound  in  four  gallons  and  find  that  it  is  safe  for  very  tender 
plants  and  besides  relieving  the  vines  of  insect  pests  so  invigorates  their  growth  that  its  use  is- 
economical  for  this  purpose  alone. 

Canker-Worm. 

Canker-worm  (Fig.  2)  was  not  so   generally   plentiful  tHis  season  as  last,  but  was  still 
numerous  in  certain  sections,  where  orchards  were  stripped  as  usual;     Little  rain  fell  during  the 

larval  period,  which  afforded  a  much  better  opportunity  for* 
spra3dng  this  year  than  last,  when  the  almost  continuous, 
rain  washed  off  the  poison  as  fast  as  it  was  put  on.  In  1901, 
so  unsatisfactory  were  the  resulte  from  trying  to  kill  Canker- 
worm  by  spraying,  that  in  the  fall  a  few  growers  resorted  to 
the  sticky  bandage  process.  Even  with  the  weather  condi- 
tions favorable,  spraying  a  large  number  of  trees  is  a  heavy 
undertaking,  but  those  of  1901  showed  that  Canker-worm 
cannot  always  be  controlled  by  spraying,  though  the  pumps 
''-  e^  J:"«^ewT»nd^~m\tave'':  be  kopt  going  and  the  best  of  material  used.  In  my  own 
^uiX':"^°5^To.Ur^i^:    o''^^^'^,  *e  l«d  not  been  successful,  in  the  spring,  and  in 

the  fall  made  an  experiment  of  sufficient  extent  to  fully  test 
this  method.      Beginning  Nov.  1st,  2,000  apple  and  6,000  plum  and  cherry,  all  bearing  and. 
mostly  full-grown  trees,  were  treated.     Pear  and  peach  were  not  attacked,  though  a  few  years- 
ago  a  neighbor  had  serious  trouble  from  Canker-worm  in  his  pear  orchard.     At  the  above  date, 
the  weather  being  rather  cold,  pure  castor  oil  and  a  good  quality  of  resin-  were  used  in  the  pro- 
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portion  of  equal  [arta  by  weight ;  in  watm«r  weather  five  part*  ot  resin  to  three  of  oil  would  b« 

required.     A  ipace  of  six  inohee  or  more  at  a  convenient  height  was  aeraped  on  roafth-barked 

apples  and  the  surface  made  ae  ainooth  as  possible.      The  mixture  while  warm  was  applied  to 

the  bjrk  Kith  a  hrnah,  a  etrip  around  the  tree  two  inchea  wide,  which  aptead  to  four.     The 

heav;  bark  of  Che  apples  soon  abaorbed  this  first  application,  which  waa  promptly  renewed.  In 

the  coune  of  the  seadon  it  waa  found  nacessarf  to  treat  the  apples  three  times  and  the 

plums  twice.     A  few  mitha  were  moring  w)ien  the  treating  was  oommenoed,  and  some  of  these 

no  doubt  had  already  reached  the  branches.     As  the  sMSon  advanced  and  thousands  u^ion 

thoiieanda  of  the  sluggish  egg-laden  mothi  became  entangled  in  the  wax,  the  situation  was 

extremely  intereiting.     On  one  small  plum  one  hundred  and  fifty  moths  were  counted,  and  on 

■ome  of  the  latter  apples  the  number  of  moths  captured,  both  male  and  female,  was  too  many 

to  count.  (Fig.  3.)  During  ihe  spring  a  very  close 

iratch  was  kept,  and  as  there  was  no  movement,  I      ^ 

have  concluded  that  the  infe-tation  was  wholly  of 

the  fall  variety.    As  Che  males  were  made  prisoners 

if  their  wings  buC  touched  Che  wax,  Chere  was  little     H 

and  probably  no  copulaCion,  and  Dr.  Fletcher  has     '""'^     " 

explained  that  the  eggs  are  likely  to  be  fertilized  ^«-'-    '''"""('Jti^e^th"' "^''"''"' ' 

only  in  passing  the  ovary.       However  this  may  be, 

so  far  as  we  could  observe  no  eggs  hatched,  but  remained  in  the  body  oF  the  parent  still  lield 

fast  by  the  wax.      Some  who  used  this  method  collected  and  burned  the  dead  females,  but  in 

our  case  there  seemed  no  necessity.       My  interest  in  this  matter  intensified  as  the  season  for 

spraying  came  and  went  with  this  innumerable  host  of  closely-held  captives  on  the  trunks  of  the 

trees  and  no  larvte  in  the  top  to  spray.      The  men  say  there  were  not  as  many  worms  in  the 

entire  orchard  this  year  as  were  on  some  individual  trees  last  year.      This  way  of  treating 

Canker-worm  is  not  new,  bulsis  certainly  not  generally  under.itood.      Hr.  O.  T,  Springer,  of 

Burlington,  who  has  practised  this   method  successfully  for  years,  MBist«d  me  with   valuable 

suggealiona. 

Pb*e  Psylla. 

E^'ly  in  Sep' ember  my  attention  was  called  to  an  attack  of  Pear  Psylla  in  an  orchard 
belonging  to  Mr.  Joseph  Tweddlu,  of  Fruitland.  A  block  ot  126  eight  or  ten-year-old  pear 
trees  was  involved.  The  varieties  affected  are  those  in  common  cultivation,  the  Bartletts 
suffering  most.  Nearly  the  whole  oF  the  block  was  swarming  with  wasps,  attracted  by  honey- 
dew  that  was  dripping  from  the  foliage.  The  wood  was  covered  with  a  black  fungus  which 
had  developed  in  hon«y>dew  etuded  by  nymphs  attachingj  the  wood. 

At  the  time  of  my  first  visit  the  foliage  was  largely  deserted  and  the  nymphs  were  ooa- 
centrated  on  the  wood,  particularly  the  young  growth,  and  the  energy  of  the  trees  was  appar- 
ently so  reduced  aa  to  leriouily  affect  next  season's  crop,  no  matter  what  treatment  is  given. 
Some  years  ago  Mr.  Freeman,  of  Freeman,  lost  an  orchard  of  nearly  four  hundred  large  dwarf 
Duchess  from  Psylla,  He  tried  to  deaCroy  the  ina^Ca  with  kerosene  emulsion,  but  used  it  of 
too  little  strength,  which  had  no  effect  whatever.  At  home  we  always  have  some  Paylla,  but 
it  is  never  there  in  sufficient  quantity  to  necessitate  treatment. 

In  the  worst  affected  portions  of  Mr.  Twiddle's  o'chard  the  foliage  was  so  reduced  as  to 
make  treatment  easy,  and  I  advised  an  application  of  crude  petroleum  emulsion,  I  in  10, 
which  would  kill  nearly  all  of  the  nymphs  and  stop  the  dram  on  the  trees.  We  subsequently 
treated  a  couple  of  the  trees  with  the  emulsion  ourselves,  and  the  effeet  was  even  better  than 
I  anticipated.  This,  followed  by  a  thorough  treatment  with  time  and  sulphur  in  winter,  will 
subdue  the  pest.  As  the  eggs  are  deposited  very  early  in  spring,  the  winter  treatment  should 
nut  be  delayed  loo  long. 
2  EN. 
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WaiTK  RoSB-SCtLE. 

This  insect  haa  taken  to  our  Raipberrf  ptantktioDS  Mid  seems  to  be  nidely  sprawi.  In 
fields  situated  east  of  Grimsbr,  it  was  found  in  good  form  both  at  the  beginning  and  end  of 
April.  On'  the  lOih  of  llay  it  was  rapidly  increasing  in  size  and  hy  the  20th  nearing  mntur- 
itf ,  but  down  to  this  date  no  eggs  had  been  obserred.  Un  May  Slst  eggs  were  plentiful  and 
on  June  7tb  were  found  to  be  hatching  ;  on  the  23rd  June  eggs  were  stilt  plentiful,  hatching 
and  larvs  fixing  on  the  old  canes  ;  at  this  date  (lie  scales  were  present  in  all  stages  of  develop- 
ment. These  fields  were  not  seen  again  till  September  22Dd  when  eggs  were  more  plentiful 
than  at  an;  prerioua  examination,  lice  running  and  fixing  on  both  old  and  new  wood  and  there 
were  growing  scales  in  all  st«ges  particularly  on  the  o  d  canes.  The  same  conditions  prevailed 
on  the  26th  of  October  except  that  the  new  canee  were  then  heavily  infested. 

It  appears  from  these  investigations  that  while  this  scale  resembles  scurfy  barlilouse  in 
appearance  it  differs  from  it  in  being  multibrooded  and  in  passing  the  winter  olive.  I  intend 
making  a  careful  search  for  eggs  at  the  end  of  the  season  to  determine  whether  or  not  there 
are  e^i  in  good  condition  at  that  time,  as  the  opinion  is  held  thpt  someuf  the  eggs  winter  over. 
On  September  22nd  there  were  very  few  scales  on  the  young  wood  in  comparison  with  the 
old  and  not  many  of  them  were  of  advanced  growth.  If  the  old  oanes  be  removed  and  des- 
troyed immedia'elr  after  fruiting  much  of  the  spreading  will  be  prevented  as  it  is  no  dt^ubt 
later  in  the  season,  when  larvte  are  more  plentiful,  that  most  spreading  occun.  This  procaution 
followed  by  a  thorough  treatment  before  growth  startB  in  the  spring  with  a  suitable  wash  such 
as  soap,  crude  oil  or  lime  and  sulphur  will  in  my  judgment  meet  the  difficulty. 
SiH  Jose  Scale  (Figs.  4  and  5). 

Owing  to  the  cold  late  spring  the  larvte  of  the  San  J<«e  scale  did  not  appear  till  a  week  or 
ten  days  after  the   usual  time,  but   notwithstending  this  and  the  unfavorable  weather  which 


followed,  reproduction  wan  rapid  and  the  pest  was  discovered  in  many  orchards  where  it  had 
not  previously  been  found.  In  many  inntances  trees  that  were  but  slightly  infested  in  the 
spring  are  encrusted  now  and  likely  to  be  ruined  before  the  end  of  the  aeason. 
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Formerly  the  practice  was  to  mark  for  special  winter  treatmectt  any  trees  that  were  badly 
attacked  in  summer,  but  this  was  not  satisfactory  as  such  trees  frequently  became  much 
weakened  and  sometimes  dit:d  before  the  winter's  frosts  closed  the  scale's  season. 

Recognizing  the  necessity  for  prompt  summer  treatment  in  such  cases  much  pains  was 
taken  to  procure  an  effectual  remedy  suitable  ^or  summer  use  which  would  destroy  the  scale 
without  mjuriously  affecting  the  trees.  In  a  long  series  of  experiments  emulsions  made  from 
kerosene  and  crude  petroleum  proved  the  most  satisfactory  and  are  really  very  useful.  The 
varying  results  so  commonly  reported  from  the  use  of  kerosene  are  largely  due  to  differences 
in  preparing  the  emulsions  and  of  the  condition  of  the  weather  when  the  applications  were 
made.  They  should  be  applied  only  on  warm,  dry,  bright,  airy  days,  and  it  would  appear  that 
the  hotter  and  dryer  the  weather  is  the  better  will  be  the  result  in  killing  the  scale  and 
the  safer  to  the  trees.  Spraying  done  on  trees  in  leaf  is  necessarily  imperfect  for  the 
foliage  prevents  the  spray  reaching  every  part  of  the  wood,  particularly  the  twigs.  For  spray- 
ing infested  trees  in  leaf  we  prefer  a  rather  coarse  nozzle  which  sends  its  spray  through  the 
foliage  to  the  wood  much  better  than  a  fine  nozzle.  The  oils  resist  re-attack  so  well  that  even 
if  there  be  considerable  breeding  after  the  treatment  is  given  it  will  not  matter,  for  the  • 
majority  of  the  young  scales  which  fix  will  die  and  the  tree  will  not  be  badly  affected  again 
during  the  season.  Either  kerosene  or  ^rude  petroleum  may  be  satisfactorily  applied  wi'h  a 
combination  pump  and  diluted  with  water  to  almost  any  per-centage,  but  to  use  thtm  with  an 
ordinary  pump  it  is  necessary  to  make  an  emulsion.  Kerosene  emulsion  1  in  6  is  a  suitable 
strength  for  hardy  foliage  and  1  in  7  f<>r  peach  and  other  tender  foliage.  That  is  one  gallon  of 
kerosene  in  a  total  quantity  of  seven  gallons  of  emulsion.  Crude  oil  emulsion  1  in  10  is  a 
suitable  strength  for  hardy  foliage.  This  gives  one  quarter  of  a  pound  of  soap  to  the  gallon  of 
emulsion  and  ten  per  cent,  of  oil  which  is  all  most  foliage  will  resist.  Kerosene  is  preferable 
for  peach  trees.  I  would  spray  only  badly  affected  trees  in  summer  and  follow  this  with  a 
thorough  spraying  of  the  entire  orchard  with  lime  and  sulphur  in  the  winter  or  spring. 

Our  experiments  clearly  demonstrate  that  lime  and  sulphur  is  altogether  the  most  effective 
remedy  we  now  have.  It  is  also  the  cheapest  and  the  safest.  It  is  easily  applied  and  we  hope 
by  utilizing  steam  from  ordinary  threshing  engines  for  cooking  to  make  it  more  easily  procured 
than  any  other  spray.  A  larger  proportion  of  lime  and  sulphur  than  is  necessary  in  California 
is  recommended  for  our  climate.  One  pound  of  lime  and  one-half  pound  of  sulphur  to  the 
gallon  of  waih  giving  the  best  satisfaction  in  our  experiments.  We  found  no  advantage  from 
the  addition  of  salt,  in  fact  the  best  results  were  obtained  where  no  salt  was  used,  and  as  it 
seriously  corroded  the  pump  we  do  not  recommend  it. 

It  will  be  interesting  to  this  meeting  to  know  how  this  remedy  appears  to  work  out,  and 
as  frequent  examinitions  were  carefully  made,  I  muy  speak  with  considerable  confidence. 
There  were  so  many  living,  healthy,  developing  females  remaining  that  in  the  early  examina- 
tions we  pronounced  the  treatment  h  failure.  When  the  breeding  season  came  we  were  gr«'atly 
surprised  at  finding  no  larvte  on  treated  trees  and  the  little  yellow  lice  simply  swarming  c  n 
trees  that  were  not  treated.  The  microscope  showed  the  mature  females  on  untreated  trees 
to  be  packed  with  young,  while  the  large,  fresh,  oily  females  on  treated  trees  were  empty, 
barren  and  entirely  without  any  appearance  of  young  about  them.  The  proportion  of  males 
in  the  over-wintered  brood  i^  Urgely  in  excess  of  the  females  and  this  is  nature's  provision  for 
complete  fertilization  in  the  spring  wh*ch  no  doubt  is  indispnnsable.  The  males  being  on  the 
surface  and  exposed  perished  from  the  treatment,  and  many  of  the  females  protected  under 
layers  of  encrusted  scales  escaped,  but  as  there  was  no  copulation  there  was  no  breeding. 

A  m  st  gratifying  feature  of  our  w  ork  is  that  it  shows  clearly  that  the  scale  may  be  easily 
controlled  and  the  vigor  of  an  orchard  maintained  independent  of  surroundings.  An  orchard 
exposed  to  reinfestation  is  of  course  at  a  disadvantage,  but  even  this  will  not  prevent  holding 
the  scale  well  in  check  if  regular  annual  treatments  are  given. 
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And  now  that  these  results  are  secured,  fruic  growers  and  particularly  those  in  infested 
sections,  will  appreciate  the  Minister's  peraistent  effort  in  their  behalf,  and  we  trust  such 
thorough  use  of  the  remedies  will  be  made  as  will  speedily  brihg  the  pest  ^ell  under  control. 

Dr.  Fletcher  :  Slaid  that  he  was  glad  to  be  able  to  confirm  the  results  obtained  by  Mr. 
Fisher  in  the  case  of  the  San  Jos^  scale. 

He  had  just  been  through  the  scene  of  these  experiments  with  Mr.  Fisher  and  Mr.  Gib- 
son, and  saw  these  very  trees  that  were  treated  with  lime  and  sulphur,  and  they  were  just  as 
healthy  as  trees  need  to  be.  The  scale  was  very  abundant  at  the  beginning  of  the  season,  but 
now  there  are  only  a  very  small  number  of  living  scales  there,  which  shows  that  this  remedy 
is  very  effective.  The  treatment  does  not  cost  more  than  it  is  worth,  and  the  application  of  it 
is  useful  in  more  ways  than  one,  because  it  destroys  many  other  injurious  insects,  and  we  have 
in  it  a  remedy  which  comes  next  to  the  Bordeaux  mixture  Lime,  sulphur  and  salt  is  one  of 
the  very  best  fungicides  we  know  of  and  when  we  find  that  it  is  one  of  the  best  and  che  ipest 
applications  for  destroying  the  San  Jos6  scale,  and  at  the  same  time  will  remove  many  other 
diseases  that  affect  the  tree,  we  should  appreciate  the  efforts  of  the  men  who  have  given  us 
this  remedy. 

Until  the  San  Jos^  scale  was  introduced  into  Ontario,  our  greatest  loss  was  from  the  brown 
rot  of  thej>lum,  and  the  black  spot  of  the  apple.  Mr!  Evans  has  a  specimen  that  he  is  going  to 
show  to  the  meeting,  which  will  illustrate  ho^  reports  come  back  from  European  markets  of 
the  fruit  we  ship.  The  farmers  ship  them  in  comparatively  good  condition,  they  only  see  a 
small  amount  .of  spot  upon  the  apple.  This  sample  will  show  you  what  condition  these 
apples  are  in  when  they  reach  the  European  markets.  What  does  this  mean,  it  means  that 
the  fruit  growers  have  not  taken  the  proper  care  to  properly  treat  their  trees  ;  these  apples 
were  shipped  in  comparatively  proper  condition  ;  but  the  shipment  was  delayed  for  three 
weeks  and  this  is  the  condition  in  which  the  apples  were  found.  [  Apples  were  exhibited  which 
were  so  spotted  and  pitted  with  rot  as  to  be  abso!utely  unmarketable,  and  yet  they  were 
shipped  three  weeks  before  in  an  apparently  sound  condition.] 

Prof.  LociiHfSAD  :  I  can  assure  you  there  is  no  person  more  pleaEed  than  I  am,  at  the 
favourable  results  of  Mr.  Fisher's  experiments. 

Any  person  who  has  had  anything  to  do  with  the  Sad  Jos^  scale  knows  the  destruction  it 
creates.  The  question  is  often  put  to  the  Entomologist,  what  are  you  here  for  if  you  can't  get 
rid  of  the  scale  ? 

Mr.  Fisher  was  with  me  at  the  Pittsburg  meeting  nf  Economic  Entomologists  and  I  can 
assure  the  members  here,  that  we  are  ahead  of  the  United  States  as  far  as  the  treatment  of 
San  Jos^  scale  is  concern  ad.  Although  they  reported  the  results  of  the  lime  and  sulphur 
treatment,  there  was  a  good  deal  of  divergence  of  opinion  at  that  meeting. 

Mr.  Fisher  :  There  seems  to  be  some  difficulty  in  cooking  this  mixture  properly.  The 
lime  and  sulphur  preparation  requires  a  great  ddal  of  cookinsr  Two  hours  are  absolutely 
necessary  and  three  hours  are  better  than  two.  I  am  not  a  chemist  and  I  cannot  explain  the 
trouble  from  a  scientific  stand  point.  Our  practice  has  been  to  put  a  quantity  of  water  in  a 
kettle  and  bring  it  to  a  boili  we  then  put  the  lime  into  the  bailing  water,  and  as  soon  as  we 
got  it  slaked,  we  threw  in  the  sulphur.  The  slaking  of  the  lime  seems  to  have 
a  good  effect  in  reducing  the  sulphur.  This  is  cooked  for  two  hours.  When  the  sulphur  is  first 
introduced  into  the  lime,  the  mixture  is  of  a  light  silvery  color  and  it  remains  about  the  same 
color  during  the  first  hour  and  a  half,  then  it  begins  to  shade  away  to  a  dark  deep  amber,  and 
some  that  we  cooked  longer  became  a  greenish  color  and  had  quite  a  green  cast.  If  the  mix- 
ture is  properly  made  you  cannot  wash  it  ofi  the  trees,  nor  can  you  wash  it  ofiT  your  hands,  if 
you  get  any  on 
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When  it  becomes  cold  the  lime  and  sulphur  appear  to  crystallize  and  we  have  water  ai^d 
crystals,  but  we  cannot  stir  it  up  neither  dCh  we  restore  it  to  life  by  cooking,  and  it  will  not 
stick  when  we  put  it  on  the  trees.     The  preparation  must  therefore  be  applied  while  hot. 

The  Chairman  :  After  it  is  in  condition  to  apply  to  the  trees,  how  long  before  it 
crystallizes  ? 

Mr.  FisHBB  :  As  soon  as  it  gets  cold  ;  it  would  probably  take  half  a  day  to  cool.  There 
is  no  trouble  in  getting  it  on  after  it  is  prepared,  if  yoirjare  not  interruptsd. 

Mr.  W.  E.  Saunders  :  As  regards  the  chemiciil  nature  of  this  compound,  it  m^'ght  be  of 
interest  to  state  that  when  the  lime  and  sulphur  are  combined  together,  they  make  sulphide 
of  calcium,  and  sulphide  of  calcium  freshly  made  is  soluble.  It  has  been  in  use- in  the  drug 
business  for  a  long  time  as  a  remedy  for  skin  diseases,  and  I  have  found  that  in  the  strength 
which  we  make  it,  which  results  in  a  bright  brick-red  solution,  it  does  not  crystallize.  I 
should  think  thikt  the  crystals  occur  from  making  the  solution  too  denee.  We  have  a  solution 
in  stock  now,  that  has  been  made  for  perhaps  three  months  or  six  months  and  it  is* still  of  a 
deep  orange-red  color ;  it  contains  sulphide  of  calcium  and  probably  some  sulphur.  Thia 
solution  we  have  bottled  up  and  it  is  in  good  condition  to-day.  When  it  is  exposed  to  th^  air 
it  forms  upon  the  surface  a  flake  of  a  mixture  of  sulphur  and  sulphide  of  calcium.  Decom- 
position, no  doubt,  will  go  on  to  a  more  rapid  extent  as  it  is  exposed  longer  to  the  air.  I 
should  think  that  by  putting  this  material  in  barrels,  filling  them  right  to  the  top,  ^nd  putting 
the  plug  in  the  bung,  it  could  be  kept  for  weeks.  If  you  have  more  sulphur  than  the  solution 
can  take  up,  it  might  possibly  take  it  up  while  hot  and  throw  it  down  when  cold.  If  it  had  an 
excess  of  either  one  it  might  leave  the  residue  in  the  bottom.  * 

Mr.  Fisher  :  We  have  very  little  sediment ;  the  nSixture  appears^to  be  perfect  We  did 
have  a  lighter  wash,  but  it  left  the  sulphur  exposed,  so  that  it  would  be  blown  away  by  the 
wind  or  washed  off  by  the  rain,  whereas  by  using  a  pound  of  lime  and  half  a  pound  of  sulphur 
to  the  gallon  of  wash,  it  left  the  sulphur  covered.  The  sulphur  seems  to  be  deposited  between 
the  liaie  and  the  bark  of  the  tree. 

Prof.  LocHHEAD  :  I  had  a  talk  with  a  chemist  at  the  Pittsburg  meeting  and  he  stated  that 
when  you  boil  sulphur  and  lime  to:{ether,  you  get  various  kinds  of  sulphide  of  calcium  There 
are  sulphides  of  a  high  and  a  low  degree,  and  these  differ  very  remarkably. 

Prof.  James  :  This  is  one  of  those  things  where  the  practice  is  of  far  greater  value  than 
the  theory.  We  all  know  that  the  various  forms  sulphur  assumes  depend  entirely  upon  the 
temperature  to  which  it  is  heated.  The  U9e  of  the  lime  and  sulphur  mixture  for  the  treatment 
of  the  San  Jos^  scale  in  the  eastern  part  of  California  has  presented  a  very. interesting  feature 
to  me.  Perhaps  most  of  you  know  that  in  the  early  days  this  favoriie  stand-by,  or  method, 
used  in  California  was  used  here,  but  we  were  told  by  the  American  Entomologists  that  it  was 
not  at  all  applicable  .to  the  eastern  part  of  the  continent.  It  is  quite  evident  now  that  our 
American  friends  came  to  a  conclusion  too  rapidly,  because  when  Mr.  Fisher's  department 
uqpd  that  treatment  he  wrote  to  a  large  number  of  the  Entomologists  on  the  other  side,  and  in 
their  replies  they  admitted  that  their  previous  conclusions  were  hardly  correct.  Mr.  Fisher 
has  practically  shown  them  the  way  in  this  matter,  and  I  think  we  can  safely  say  that  his 
experiments  are  in  advance  of  anything  that  hss  been  previously  done  in  the  Eastern  States, 
or  the  Eastern  half  of  the  Continent.  The  only  way  in  which  they  can  be  said  to  have  gone 
beyond  us  is  in  the  very  important  work  done  at  the  Department  of  Washington,  in  sending 
to  China  and  Japan  for  the  natural  parasites  of  the  insect.  It  seems  that  aft«r  tryiijg  many 
experiments,  we  have  got  out  into  the  light  and  are  now  where  we  have  some  bafe  and  sure 
footing  with  regard  to  this  insect. 

Dr.  Fletcher  :  With  regard[to  what  Prof.  Lochhead  has  said,  that  this  work  was  shoti  n 
o  be  of  great  importance  at  the  Pittsburg  convention,  the  suggestion  has  been  made  that  our 
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work  was  as  good  as  any  in  the  United  States.  We  can  say  that  it  is  better  than  anything 
that  has  been  done  hitherto,  and  more  than  that,  it  is  far  more  extensive  than  anything  that 
has  ever  been  don«  in  the  United  States  During  the  last  four  years  Mr.  Fisher  has  been 
working  continuously  throughout  the  summer.  The  best  work  done  in  the  United  States  has 
been  done  by  an  Entomologist  who  has  a  class  to  teach  and  other  work  to  do,  whereas,  Mr. 
Fisher  has  given  his  whole  attention  to  the  work  and  we  have  these  good  results. 

If  a  thing  is  worth  doing  and  it  will  pay  to  do  it,  our  farmers  will  do  it.  Seventeen  years 
ago  there  was  not  a  spraying  machine  in  Canada,  and  now  there  are  more  than  a  million, 
because  the  people  have  been  shown  that  it  pays  to  use  them.  And  so  it  will  be  with  the 
treatment  for  the  San  Jos^  scale. 

Dr.  Fletcher  then  moved,  seconded  by  Dr.  Bethune,  **  that  the  Entomological  Society  of 
Ontario  have  watched  carefully  the  eflforts  of  the  Hon.  the  Minister  of  Agriculture  and  his 
Officers  to  discover  a  practical  remedy  for  the  San  Jos^  scale  ever  since  its  first  appearance  in 
Canada,  aaid  the  Society  now  feel  that  they  can  justly,  and  they  do  hereby,  tender  their  con- 
gratulations to  the  Minister  for  the  excellent  results  which  have  been  obtained  through  the 
discovery  of  a  practical  remedy  for  this  most  destructive  insect. '^ — Carried  unanimoudy. 

The  Chairman  :  It  is  very  great  gratification  I  am  sure  to  us  all  that  a  member  of  our 
Society,  and  one  of  its  Directors  should  have  accomplished  the  very  good  work  that  he  has 
done  ;  we  also  feel  that  an  immense  deal  of  credit  is  due  to  the  Minister  of  Agriculture  for  the 
thorough  way  in  which  he  has  caused  these  investigations  and  experiments  to  be  conducted  in 
the  face  of  a  great  deal  of  opposition.  We  feel  grateful  to  him  for  what  he  has  done,  and  also 
to  his  officers  for  their  excellent  work. 


EVENING  MEETING. 


A  public  odeeting  of  the  Society,  to  which  the  membera  of  the  London  Horticultural 
Society  were  specially  invited,  was  )ield  on  Wednesday  evening,  October  29th,  in  a  lecture 
room  of  the  Normal  School,  by  kind  permission  of  Principal  Merchant.  At  8  o'clock  the 
meetinfi;  was  called  to  order  by  the  President,  the  Rev.  Dr.  Fyles,  who  said  : 

Ladies  and  gentlemen  we  are  happy  to  meet  you  again  to  talk  of  the  beautiful  objects  in 
which  the  Society  is  interested,  and  to  tell  you  of  seme  facts  concerning  them.  I  beg  to  re- 
quest Prof.  James  to  take  the  chair  this  evening. 

Prcf.  James  :  Mr.  President,  ladies  and  gentlemen,  I  accept  very  readily  and  very  will- 
ingly the  invitation  of  the  Entomological  Society  to  occupy  the  chair  on  this  occasion  ;  partly 
because  of  the  high  appreciation  I  hold  of  their  work,  and  partly  also  because  we  of  the  Depart- 
ment of  Agriculture  who  are  more  intimately  related  to  that  work,  get  from  them  so  much 
assistance  in  connection  with  our  own  work.  We  have  been  holding  a  session  this  aftemooi\f 
and  have  been  discussing  two  questions  in  particular.  They  are  of  very  great  moment  to  the 
peoi)le  of  this  Province.  We  have  been  discussing  very  small  things  indeed.  Things  so  small 
that  in  order  to  be  detected,  in  some  cases  at  least,  they  must  be  put  under  a  powerful  micio- 
scope.  These  small  things  mean  a  great  deal  in  connection  with  the  development  of  this 
country  ;  they  are  the  Scale  insect  that  aflfects  our  fruit  trees  and  the  Weevil  that  destroys  our 
pea  crop.  If  the  Society  had  done  nothing  else  in  connection  with  their  meeting,  but  to  pre- 
pare for  publication  the  information  that  will  be  collected,  then  they  will  not  have  met  in  vain. 

It  is  not  many  years  since  Entomology  was  looked  down  upon.  It  is  only  within  the  last 
few  years  that  it  has  received  that  attention  which  it  deserves,  and  I  am  afraid  that  even  yet 
Entomology  in  most  of  its  departments  is  not  receiving  the  recognition  it  fully  deserves.     We 
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are  finding  more  and  more  enemies  to  our  crops,  and  as.  they  oome  before  us  we  turn  to  the 
specialists,  those  who  have  made  a  special  study  of  Entomology,  and  apply  to  them  for  help 
and  assistance,  and  as  these  men  put  into  practice  the  results  of  their  investigations,  the  people 
<as  a  whole  are  coming  to  the  conclusion  that  after  all  these  men  are  not  merely  men  of  theories 
but  are  men  of  practice,  and  I  think  we  shall  find  in  connection  with  this  Entomological 
Society  that  theory  and  practice  are  working  hand  in  hand  as  effectively  as  in  connection  with 
«ny  other  society  organized  for  the  general  welfare  of  this  Province. 

Entomology  is  a  subject  which  is  not  only  of  very  great  consequence  to  me,  as  these  two 
crops  I  have  mentioned  will  give  evidence,  but  it  is  a  subject  of  very  great  interest.  It  came 
out  in  discussion  this  afternoon  that  the  pea  crop  of  this  Province  during  this  past  year  was 
worth  from  four  to  seven  million  dollars  less  than  it  was  about  ten  years  ago.  This  falling  ofi 
•in  production  is  to  be  attributed  to  the  destructive  work  of  a  minute  insect.  If  our  entomolo- 
gists can  give  us  a  simple  remedy  whereby  the  ravages  of  this  insect  can  be' overcome,  you  can 
understand  how  very  practical  their  work  must  be. 

We  have  not  a  very  long  programme  to  lay  before  you  this  evening,  but  I  think  that  you 
W.11  find  that  what  we  have  to  give  you  will  be  full  of  interest. 

I  have  now  very  much  pleasure  in  introducing  to  you  the  Rev.  Dr.  Fyles  of  Quebec. 

Dr.  Fyles  then  read  his  presidential  address  and  illustrated  it  with  a  series  of  beautitul 
•diigrams,  the  work  of  his  own  hand. 


INSECT  LIFE. 
By  Rbv.  Thomas  W.  Fyxbs,  D.C  L.,  F.L.S.— Prbsibent. 

The  old  Roman  poet,  Lucretius,  made  known,  in  lofty  strains,  his  ideas  upon  Natural 
Thnfi^s.  His  poetry  was  better  than  his  philosophy.  He  held  the  opinion  that  the  soul  of 
mai  was  diffused  in  atoms  throughout  the  body.  He  argued  that  if,  on  the  death  of  the 
'bodir,  any  of  these  soul  atoms  remained  in  it,  the  soul  could  not  properly  be  accounted 
immortal,  l>ecause  it  suffered  diminution.  But,  he  continued,  if  the  soul  left  the  body  with 
all  is  parts  entire,  how  do  you  account  for  the  boneless,  bloodless  creatures  that  are  found 
in,  and  upon,  the  carcass  ?  He  seemed  to  think  that  the  soul  particles  could  embody 
themselves  anew  in  different  ways.  If  Lucretius  had  been  an  Entomologist,  and  had  known 
the  lite  histories  of  the  SilphidsB  and  Muscidse  he  would  not  have  entertained  opinions  so  absurd. 

Ihe  great  question  of  Life  baffled  him,  as  it  has  baffled  many  a  philosopher  since. 
;^.     Tie  boys,  at  the  school  I  attended  as  a  child,  pointed  out  to  me  a  celebrated  surgeon, 
a  lectirer  on  Anatomy,  who,  they  said,  was  endeavoring  to  find  out  the  nature,  and  the  seat, 
of  life     We  regarded  him  with  awe  ;  but  he  never  made  the  discovery — he  died,  and   his 
place  kiew  him  no  more. 

Diitinct  from  the  highest  meaning  of  the  word  Life,  the  Theological  meaning,  which 
we  uncerstand  in  our  Saviour's  declaration,  *'  They  would  not  come  unto  Me  that  they 
might  lave  life,"  the  word  is  used  in  various  senses.     It  is  used  to  denote  : — 

I.  Vitality — the  power  by  which  we  live  and  move  and  have  our  being. 

II.  The  period  between  birth  and  death. 

III.  Energy,  vigour  ;  as  in.  Ho  is  full  of  life. 

IV.  The  condition  and  habits  of  life  ;  as  high  life,  low  life. 

V.  A  multitude  of  beings  ;  as  the  city  teemed  with  life. 

VI.  A  life  history. 

There  are  other  meanings,  but  these  will  suffice  for  our  present  purpose. 
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With  the  term  Insect  Life  ve  are  very  familiar.  The  Ute  Prof.  Rilay  conducted  under 
it,  as  a  title,  a  publication  which  is  highly  valued,  ai  a  very  tteaauiy  of  Entomological  in- 
formation. Let  ua,  in  our  conaideration  cf  Inaect  Life,  trangfer  to  it  the  meaninfta  above 
enumerated. 

I.  And  firat  aa  to  the  vitil  power.  Of  this  it  may  be  aaid  that,  as  in  the  case  of  man, 
so  in  that  of  the  inferior  creaturea,  no  vhysiologlflt  has  ever  been  able  to  nialce  plain  to  ua 
ile  nature  aod  ita  seat.  We  apeak  of  certain  organs  sa  vital  organs  ;  and  we  are  able  to 
trace  the  respiratory,  digestive,  nervous,  muscular  and  reproductive  systems  ;  but  the  grand 
power  that  brings  all  into  play  remains  a  mystery.  It  came  from  God  ;  and,  when  He 
taketh  away  the  breath  uf  His  creatures,  they  die  and  return  again  to  their  duat. 

What  ia  the  first  and  ordinary  indication  by  which  we  judge  that  an  insect  is  alive  t. 
It  ii  id  utility  lo  moKc. 

We  notice  on  a  Basswood  »fi  appearance  as  of  a  triangle  of  small  twigi,  some  browiv 
some  green.  We  examine  it  closely  and  perceive  that  we  have  an  object  before  ua  with  a 
bead,  and  a  trunk,  and  jointed  limbs.  Is  it  alive )  The  creature  stretches  out  a  limb,  ard 
we  know  that  it  ia  alive.     It  is   Diaph€romei-a  ftmorata.  Say.     Fig.  6. 

Again  we  see  on  a  twig  a  amatl  creature  that  in  build  resembles  a  Guinea-fowl  wiCi 
bead  and  neck  extended.  It  is  brown  and  hari, 
and  might,  jou  think,  be  taken  for  a  thun. 
Suddenly  it  springs  out  of  sight.     You  my;ht  sty 


l^i;.  e.    Wa]kini{.itick  iiiKct  (Driilull.  Pig.  T.    L(«l-hopp«r.  mucb  DugnlflKl  (origiali 

of  it,  as  old  John  Willett  said  of  May-pole  Hugh,   "  Yuu  look,  and  there  he  ia  :    -pa  look 
Again,  and  there  he  isn't  I  " 

Or  again  you  see  a  piece  uf  bark,  as  you  suppose,  projecting  slightly  from  ttt  boll  of 
a  tree.    It  is  broiva  and  ridged,  and  has  marks  as  if,  at  some  time,  a  small  twig  n  either 
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side  hod  beun  bruken  uff.      You  give  it  a  poke,  and  it  iwervea  ;    and  aome  amtll  feet   are 
protruded  ;   and  you  perceive  that  it  ia  a  living  moth  (Calocampa  cureimacula,  Morib). 

And  onoe  mora,  you  notice  a  Heeming  patch  of  Ikhen  on  a  biichtree.  Yon  approach 
to  eianUD«  it ;  when  luddenlj, 
from  beneath  the  deceptive 
fore-winga,  a  pair  of  goi^eoua 
scarlet  aecondariea  are  dieplaj- 
ed  ;  and  the  creature  fliea  off 
to  a  place  of  aecnrity  It  is 
CaUicala  porta  Quen.  Fig.  S. 
Hovr  rapid  the  nervous  «c- 
tion~how  great  the  mascular 
force,  that  can  carry  the  frog- 
hopper  out  ot  reach,  that  can  f^-  »■  Cttoctit  puu  (Red  Itndorwinf  Hothl. 
display,  and  set  in  motion,  bo  effectively,  the  ample  wing*  of  the  moth  ! 

There  is  a  beetle  {Limtiloda  paradoxut,  Matth  )  ao  'amall  bhat  it  looks  like  the  dot  that 
'  tre  place  over  the  letter  i ;  yet  it  is  gifted  with  nervoua  and  muioular  toroes  aocordin^  t* 
ito  need  ;  and  we  can — 

Th*  •Ignatqn  und  atamp  al  power  diTine, 

Tb«  ■hkp«l}'  limb  ind  lubiioud  Joint, 
Within  th(  muil]  dlmenuoni  ol  >  point. 

Hh  niiitht)'  "■ork,  who  apuki  iiid  It  It  done, 

In  the  progreaaion  of  catt  rpillara  a  remarkable  phenomenon  may  be  witnesaed.  If  a  aemi- 
tranaluoent  caterpillar  be  placed,  when  in  motion,  aKainst  the  light — aa  upon  a  window  pane — 
there  will  be  observed  a  backward  muscular  action,  within  the  body,  which  takea  the  appear- 
from  segment  to  segment,  from  the  head  to  the  farther 
power   passing 


n  of  wavelets 
eitcemity.    It  is  owing  to 
from  ganglion  to  ganglion 
the  muacles  that  set  the 
the    real    advance  —  the 
forward  movement, 
motion,  ycu  see  each  pair  of 
regularity.     (Fig  9.) 

Ueapiration,  and  the  r^ption,  digesti 
life  of  the  insect  aa  they  aie  to  the  life  of  i 
ably  (uited  to  carry  on  theae  functions,  am 


Fig.  0.    luliu  ml 
numerous  legs  i 


and  acting,  in  order,  upon 
legs  in  nietion  and  cauae 
backward  flow  oauaes  the 
When  an  lulua  is  in 
Buccesbion  with  the  utmoat 


1  and  assimilation  of  food  are  aa  necesaaiy  to  the 
tn  :  and  the  lanect  is  provided  with  organs  admii- 
nith  others  according  to  its  need. 
II.   We  may  call  the  period  oF  the  insect's  existi  nee  ita  Life. 

Intect  life  in  this  sense  ia  made  up  of  four  successive  stages— the  egg,  the  larval,  the  pupal 
and  the  imago  stages. 

Some  kinds  of  inaecta  paaa  through  alt  theae  rapidly,  aa  for  example,  the  Hbuae  Fly. 
With  it,  the  egg  stage  lasts  only  twenty-four  houn. 

■  Co"i*r.    Rttirtvttnt. 
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The  following  tabls,  which  I  have  nude  ap  from  the  laat  five  completed  volumea  of  tho 
Canitdian  Bntom'j'Mgiil,  will  give  an  idea  of  the  usual  length  of  the  egg  stage  of  insecti  : — 

Colku  inUriof,  6  or  7  dayi,  Lymin,  Vol.  XXIX.,  No.  11. 

EpirraulhMi  obHrmaria,  13  day«,  Fylea,  Vol.  XXIX.,  No.  11. 

Brephoi  infant,  8,  9.  or  10  days,  Brainerd.  Vol.  XXIX  ,  So.  11. 

Trigonophirra  peric^iioM,  10  days,  Fyles,  Vol.  XXXI.,  No  2. 

Bvprepia  eaja,  9,dayB,  Qib«on,  Vol.  XXXIl.,  No.  11, 

Aretia p)ud€rata,  7  or  8  day»,  Oibaon,  Vol.  XXXIt.,  No.  12. 

Xylina  Bethujui,  about  14  days,  Lyman,  Vol   XXXIfl.,  Nu.  1. 

Phlyetania  fKTTvgalit,  U  days.  Fletcher  &  Gibson,  Vol.  XXXIII.,  No.   5. 

Arclia  virguTicula,  7  or  8  days,  Gibson.  Vol.  XXXIII.,  No.  12. 
The  moat  remarkable  egg  period  that  has  come  under  my  notice  ia  that  of  Pantphila  Mani- 
toba. Th  ]  egg  stage  of.thii  irseat  lasts  for  eight  months.  In  the  year  18M,  on  the  8th  day  of 
August,  I  witneaied  the  laying  of  a  batch  of  the  ^gs.  On  the  20tb  day  of  April,  in  thp  follow- 
ing year,  I  saw  the  tiny  larvs  bibe  their  way  to  freedom  from  the  sheila  in  which  they  had 
lived  so  long.     The  other  stage*  of  the  insoct's  life  were  completed  within  four  months — in  lea* 

than  half  the  period  of  the  eft^  stage.  „.     ,         ,         ...  .       .      ,.„ 

The  larval  period  alao  fanes  in  differ- 
ent species.  It  is  the  inaect'a  feeding 
time.  In  the  case  of  a  Bombyx,  it  ia  the 
time  when  sufficient  nutriment  must  eb 
assimilated,  to  sustain  tbe  insect  through 
all  its  after  existence.  Some  larva]  are 
quickly  "  full  fed,"  and  go  directly  after 
into  chrysalis.  Others  spend  the  Winter 
in  a  state  of  torpidity,  and  complete  their 
growth  in  the  Spring.  Such,  for  instance, 
are  tho  larvjeof  MelUfa  Harrisii  Scudder. 
TheRu  are  pr^^ar^u*  in  the  Fall,  and  may 


•^^ 


-^Ss*- 


be  sean>ppirent1y  tangled)  up  in  dirty- 
looking  webs  upon  the  heads  o: 
White  Aster.  When  disturbed  they 
strike  an  attitude,  and  seem  1 
legs.  In  the  Spring  they  scatter,  and 
feed  up  on  the  young  shoots  of  the 
plant.  Tbe  butterflies  from  them  ap- 
pear in  June.  Their  life  is  completed 
within  a  twelvemonth. 

But  with  the  Cossidfe  the  larval 
st^d  ia  greatly  prolonaed.  Packard 
has  given  illnHtrations  of  Coaana  Cen- 
tertiisis,  Lintuer,  in  which  tbu  appear- 
ance of  the  larva  is  shown  after  a 
growth  of  four  months,  of  a  year  and 
four  munths,  of  two  years  and  four 
months,  and  of  three  years,  when  tho 
caterpillar  was  ready  to  pupate.  (Kig.  ^'^'  "  *'""*^t^'i''''1] 
10.) 

But  the  moat  extraordinary  prolongation  of  insect  li 
LinneuB  (Fig.  11).  This  creature,  as  its  name  implies,  is  bi 
*'oii.     In  length  of  life  it  stands  alone  amongst  insects. 


Mil 


i 


f  Cicada    teptendteim, 
.TA  in  attaining  perfee. 
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III.  The  energy  of  many  apeciea  of  inaeots  is  aurpming — thej  are  full  ofHR".  "Tin  aime 
caBea,aa  id  that  of  the  moiquito,  they  are— as  the  little  girl  aaid  of  a troableiome puppy — "too 
much  alive."  ' 

On  the  22nd  of  June  of  this  year,  I  wa*  ataying  at  the  beautiful  country  houM  at  the 
Boa  'Urable  Richard  Turner,  on  the  laland  of  Orleans.  I  looke4  from'my  bedroom  window 
early  in  the  morning — it  was  a  bright,  sunny  moming^and  lo,  the  air  was  full  of  light  ganzy 
foTtna  sporting  aronnd  the  treea  on  the  lawn  and  over  the  topa  of  them.  There  were  myriada  of 
thH  oreaturea  ;  and  all  day  long  they  kept  up  their  mazy  dance,  seldom  alighting  to  reit.  They 
belonged  to  the  apeoiea  Sphemera  timulana.  Walker  The  winga  of  this  species  are  apotted 
with  brown,  and  are  streDgthened  with  an  exquisite  net-work  of  "  nerves."  The  long  waring 
tails  of  the  insecta  add  grace  to  their  movements.  (Fig.  12). 
.  I  If  I  may,  I  will  here  mention  an  episode,  that  waa  narrated  to  me  by  the  much  esteemed 
Editor  of  OUT  magazine.  Dr.  Bethune.  Some  yeara  ago,  an  alarm  of  fire  was  raised  in  the 
town  in  which  he  then  resided  The  fira-enginee  were 
called  out  and  there  waa  a  great  oommotion  From  the 
roof  of  a  large  warehouse,  near  the  water,  rolumea  of 


w 

P^.  11.    (Orijn'"^-)  >i«.  13.    {Orifliul.) 

seeming  smoke  and  heated  air  were  risinK  and  eddyinf{.  On  reaching  the  building  the  firemen 
found  that  they  had  been  misled,  or,  as  the  boys  would  aay  "  sold."  The  appearance  that  had 
alarmed  the  town  was  caused  by  innumerable  specimen!  of  Polyattchotet  punetatut,  Fab,  rising 
from  and  sporting  over,  the  root.     (Fig.  13.) 

Often  during  the  time  I  lived  in  the  Eastern  Townshipa,  when  driving  home  in  the  calm 
summer  evenings,  I  noticed  above  the  top  of  some  giant  monarch  of  the  forest,  a  mysterious 
moving  column  just  discernible  against  the  pale  after  glow  of  the  sunseL  The  appearances 
were  due  to  assemblies  of  insects,  tiking  their  pleasure  in  the  heights. 

Who  has  nut  noticed  the  dash  with  which  the  bee  comes  suddenly  out  of  the  blue  and 
alights  ufion  the  foot  board  of  the  hive,  as  if,  like  the.  clown  in  the  pantomine  he  would  say. 

That  energetic  little  fellow  the  Flea,  I'ulex  irritant,  Linneua,  can  leap  thirty  times  its 
own  height. 

Who  has  not  admired  the  persistence  with  which  the  bot-fly,  OtutropbUut  eijui,  Linneus, 
keeps  up  with  the  (rotting  horse  and  hovers  around  its  legs,  I  ill  opportunities  occur  of  attaching 
its  ^gs  to  them. 

It  is  the  cold  breath  of  approaching  winter  that  robs  the  insect  world  of  its  energy,  that 
takes  the  life  out  of  it.  Apropos  of  this,  "  The  Duchess"  in  her  story  entitled  "  Her  Last 
Throw  "  has  a  little  piece  of  quiet  fun.     One  of  her  chnracters,  Fay,  is  speaking  :  — 

"  Her  voice  annoys  me.  It  is  so  hIow — so  drawttii.  It  is  Irritating.  It  is  lifeless.  She 
talks  as  though  she  were  a  fly  in  October." 

"Captnin  Severn  laughs  rather  const niinedly. 
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'*  Oh  !  And  is  it  in  October  flies  talk  ?  says  he.  How  interesting  !  After  all,  the  one 
subject  never  quite  mastered  is  natuial  history.     It  is  always /uit  of  surprises." 

If  flies  do  not  talk,  they  have  some  mysterious  mode  of  communicating  with  their  kind. 
One  evening,  when  I  resided  in  England,  returning  to  my  home  I  noticed  a  number  of  large 
handsome  moths  fluttering  around  an  out-building.  I  louked  about  and  saw  others,  coming 
from  all  quarters,  and  as  far  as  the  eye  could  see.  I  recognized  them  as  males  of  the  species 
Lasiocampa  quera^.  Presently  it  occurred  to  me  that  a  female  of  the  species  might  have 
come  from  a  cocoon  in  my  insect  breeding  cage.  I  opened  the  door  of  the  out-building,  and — 
in  flocked  the  moths.  So  intent  were  they  upon  paying  their  respects  to  the  lady  moth,  who 
was  really  within,  that  they  flew  into  my  hands  as  I*bndid  the  gauze  covering  of  the  cage. 
What  called  them  ?  A  voice  unheard  by  man — a  bi;btle  effluvium — or  emanations  yet  more 
strange  ?  We  know  not  ;  but  they  came  from  far  and  near,  full  of  life  and  energy.  The 
female  chose  her  mate  ;  and  the  rest  fluttered  disconsolately  away,  or  fell  inertly  to  the 
ground. 

IV.  The  term  life  is  applied  to  the  habits  and  mode  of  living.  We  say,  what  a  strans^e 
life  to  lead  !  * 

The  Broad-leaved  Aster  {Aster  macrophylhu  L.)  grows  in  patches  of  considerable  size  in 
the  woods  around  Levis.  In  the  month  of  June  of  this  year  I  noticed  that  many  of  the  Urge 
ground  leaves  of  the  plant  were  folded  over,  from  both  sides,  and  crinkled.  On  opening  one  of 
them  I  found  that  a  larva  had  turned  the  leaf  into  a  cool  and  pleasant  tent  for  itself,  and  was 
feeding  upon  the  parenchyma  of  the  leaf. 

This  larva  was  about  nine  lines  in  length,  and  was  of  a  pale  green,  with  dorsal,  sub-dursal 
and  side  lines  of  darker  green.  The  head  and  second  segment  were  jet  black  and  glossy.  The 
fore-part  of  the  third  segment  was  dull  brown — oil  the  after  part  of  it  were  four  conspicuous 
white  patches.  At  intervals,  along  the  subdorsal  lines,  and  elsewhere  on  the  body,  i^ere 
round  jet  black  dots.  The  spiracles  were  black.  The  under  side  of  the  larva  was  pale  green. 
The  claspers  and  anal  segment  were  marked  with  black. 

On  June  25th  the  larva  span  a  capsule-like,  white  cocoon,  open  at  one  end,  for  the  exit  of 
the  moth.  Its  plan  was  to  place  itself  on  the  under  side  of  a  fresh  leaf,  upon  the  midrib  ; 
then  to  affix  its  threads  at  a  certain  distance  on  either  side  of  the  rib,  and  to  draw  so  much  of 
the  leaf  as  lay  between,  into  a  fold  or  crease.     Within  this  it  formed  its  cocoon. 

The  moths  appeared  on  July  10th.  The  insect  measured  when  displayed  ten  and  a  half 
lines  across.  Its  body  was  four  lines  in  length,  and  its  antennae  three  lines.  The  palpi  were 
dark  brown,  turned  back  usually.  The  basal  part  of  them  was  spindle-shaped  ;  the  terminal 
point  was  smaller,  long  and  pointed. 

The  fore- wings  were  brown,  clouded  with  darker  brown  towards  the  hind  margin.  They 
had  a  sub- terminal  line  of  paler  brown  spots  bordered  with  black.  Beyond  the  centre  of  the 
wings  was  a  pale  brown  horse-shoe  like  mark,  not  very  distinct. 

The  secondaries  were  grey  with  a  lighter  well-marked  sub-terminal  line,  and  a  grey  fringe. 
The  body  was  tufted  at  the  extremity.     The  tarsi  were  ringed  with  white. 

Professor  Femald  tells  me  that  the  moth  belongs  to  the  genus  Trichotophey  Clem.  He 
does  not  know  the  species.  I  think  it  probable,  therefore,  that  it  is  unnamed  ;  and  I  venture 
to  give  it  the  provisional  name  of  Trichotophe  Levisselia.     Its  life  is  a  curious  one. 

I  have  raised  from  this  species  the  parasite  Hemitdes  mueronatus,  Prov. 

The  mode  of  life  of  a  Tortoise  Beetle  that  has  lately  made  its  appearance  in  the  neighbor- 
hood of  Quebec  is  a  remarkable  one.  The  larva  feeds  on  the  burdock  and  the  thistle.  It 
moulds  its  exuviae  and  dejecta  into  a  screen  which  it  supports  over  its  body  by  means  of  i  s 
forked  tail — thus  disguising  itself  from  its  enemies,  and  sheltering  itself  from  the  hot  sun. 
When  it  goes  into  pupa  it  cements  itself  to  the  leaf.     The  pupa  is  brown  and  drab,  and,  round 
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the  abdomen,  in  set  with  white  branched  spines.  The  perfect  insect  is  a  pretty  pea-green, 
shield-shaped  beetle.     I  have  described  it  in  the  Catiadian  Entomologist  for  this  month. 

The  Syrphus  flies  (Fig.  14)  lead  a  remarkable  life.  Their  lary»  come  from  eggs  laid  upon 
plants  on  which  aphides  abound.  They  are  blunt  at  one  end  and  tapering  at  the  other,  and 
they  have  powers  of  extension  and  retraction  (Fig.  15).  'They  drive  their  sharp  mouth  organs 
into  the  aphides  and  suck  them  dry — as  a  boy  might  suck  an  orange — rejecting  the  skins. 
They  spend  the  pupal  period  of  their  existence  in  curious  hunched-up  cases.  Th^  flies  are 
handsome.  They  sustain  their  life  upon  the  nectar  of  flowers,  and  they  may  be  seen  upon  the 
heads  of  yarrow  as  late  as  the  beginning  of  October.     There  are  several  species  of  them. 

One  day  in  September  I  was  ex^imining  the  blossoms  of  the  Turtle-head  (Chelone  glabra), 
and  admiring  the  beautiful  gothic  arches  formed  by  the  curved  stamens  and  the  flocculent 
anthers.  1  noticed  that  the  pistil  of  the  blossom  extended  over  these  and  was  bent  down  in 
front  of  them  so  that  it  would  come  in  contact  with  intruding  insects  and  be  charged  with 
pollen  that  they  conveyed.  I  looked  round  to  see  what  insect  would  venture  to  open  that 
Turtle-mouth  and  tread  that  arched  way.  A  movement  in  one  of  the  blossoms  arrested  my 
attention  and  I  saw  that  there  was  an  insect  within.  So  busily  engaged  in  the  recesses  of  the 
flower  was  this  spoiler  that  I  was  able  to  pluck  the  blossom  and  put  it  and  its  occupant  into  a 
box  that  I  had  ready. 


¥\g.  14. — Syrphus  fly, 


Fig.  15.— Syrphua  fly  larra 

sucking  out  the  vital 

fluids  of  an  aphia. 


Fig  1«.  — LAce-wingecl  fly. 


Fig.  17.— Lace-wiiige<i  fly, 
eggs  and  larva. 


On  reicbing  home  I  found  that  the  fly  was  Syrphus  Americana^  Wied.  The  Syrphus  fly  is 
a  beneficial  insect — it  leads  a  useful  life. 

Y.  We  say  that  the  plant  is  teeming  with  life,  meaning  that  numerous  living  things 
infest  it. 

At  Montmorency,  on  the  30th  of  July,  I  noticed  something  peculiar  in  the  plants  of 
(Etiothera  biennis,  L.  that  abound  there.  Instead  of  growing  in  a  graceful  s  tike,  the  flower- 
buds  were  crowded  in  a  flattened  mass.  I  plucke  \  a  number  of  the  heads  and  examined  them 
at  leisure.  They  were  alive  with  aphides,  and  preying  upon  these  were  larvse  of  the  Lace- 
wing  fly  (Mehonni  Slossomx,  Banks)  (Figs.  16  and  17)  and  lar^^se  of  fuur  kinds  of  Syrphus  flies, 
viz.,  S.  arciiatiis,  Fallon,  S.  Americanus,  Wied.,  Flatychirus  qnadratus.  Say,  and  Spharophoria 
cylindrical  Say.  I  also  found  in  them  caterpilLirs  of  the  noctuid  Alaria  florida,  Guon^e,  and 
of  a  beautiful  little  Tortrix  that  is  new  to  me.  From  the  aphides  I  obt  lined  some  minute 
Proctotrupids. 

Another  plant  that  abounds  with  inject  life  is  the  Golden  Rod  {"^olidngo  Canadensis^  L  ). 
At  the  summit  of  the  flower-head  works  the  larva  of  Pedisca  Scudderana,  Clem.  In  the  stem 
are  found  the  hollow  galls  of  GeUechia  gallo-solidaginis,  Riley,  and  the  pithy  galls  of  Trypeta 
solidaginis.  Fitch.  In  the  leaves  are  the  disks  caused  by  the  fly  called  by  Osten  Sacken, 
Cecidomyia  carbonifera.  These  three  last  named  species  are  liable  to  the  attacks  of  parasites. 
Among  the  blossoms  of  the  plant  lurks  the  Hemipteron  Phymota  erosa,  Linn,  awaiting  its 
prey ;  and  numbers  of  butterflies,  moths,  bees  and  flies  resort  to  the  plant — it  abounds 
with  life. 

One  of  the  most  remarkable  assemblies  of  insect  life  that  I  have  witnessed  was  on  the 
walls  of  an  electnc  power-house  at  Cote  St.  Paul,  Montreal.     The  building  was  close  to  the 
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Lachine  canal  and  near  the  aqueduct  Low  down  m  front  of  the  building  was  an  arc  light. 
Attracted  by  thia  was  an  innumerable  company  of  Neuroptera.  Both  the  variety  of  species 
and  the  number  of  each  kind  were  surprising.  It  was  a  calm,  soft  evening,  a  very  gala  time 
for  the  Neuroptera.  In  the  assembly  were  the  beautifully  striped  Macronema  ze&ratnm,  Hagen, 
the  elegant  Setodes  exquiseto^  ^  Walker,  with  its  golden  spotted  border,  and  the  diaphanous 
Chlaroperla  hilineata^  Say. 

VI.  By  the  word  life  we  sometimes  understand  a  life  history. 

Scattered  through  the  pages  of  the  Canadian  Entomologist  will  be  found  many  life-hist*'ries 
of  various  kinds  of  insects.  They  may  not,  by  the  general  reader,  be  deemed  as  valuable  as 
*'  Plutarch's  Lives,"  or  *'  Walton's  Lives'* ;  but  to  entomologists  they  are  deeply  interesting  ; 
and  we  gladly  welcome  every  addition^ 'their  number. 

Among  the  most  wonderful  of  the  msect  life  histories  I  have  read,  are  those  of  Hormaphis 
hamamelidiSt  Fitch,  and  Hamamelistes  spinosus^  Shimer.  They  appear  in  *' Technical  Series, 
No.  9,  U.S.  Department  of  Agriculture,"  and  are  written  by  Mr.  Pergande.  The  creatures 
whose  lives  are  recorded  are  two  speciesot  plant-lice  inhabiting  both  the  witch-hazel  and  the  birch. 
Mr.  Pergande  tells  us  that, — '*The  study  of  the  life  history  of  these,  after  numerous 
failures  and  disappointments,  covering  a  space  of  tweihty-ttoo  years  of  patient  Ujtbo%ir  "  was  at 
length  brought  to  a  successful  conclusion.     I  will  speak  only  of  the  first  named  insect. 

It  lays  its  eggs  in  October  upon  the  branches  and  twigs  of  the  witch-hazel.  They  produce 
stem-mothers,  which  in  colour  are  of  a  dull  black,  and  are  set  with  white,  iridescent  waxy  rods. 
Around  each  of  these  stem-mothers  a  gall  is  formed  within  which  it  lives.  It  changes  its  skin 
three  times  before  attaining  its  growth.  It  then  brins^s  forth  its  progeny  (numbering  100  or 
120)  within  the  gall.  These  are  the  migratUs.  They  grow  rapidly,  changing  their  skins  four 
times.  At  the  last  change  they  become  winged.  They  leave  the  gall  at  the  end  of  May  and 
seek,  and  settle  upon,  the  black  birch.  They  are  of  a  dark  purplish  colour  and  have  colourless 
or  slightly  dusky  wings. 

Each  migrant  deposits  about  fifty  larvie  upon  the  under  side  of  the  birch  leaves.  The 
larvae  change  their  skins  three  times,  and  then  present  an  extraordinary  appearance.  They 
are  almost  round  and  flat,  and  have  a  fringe  of  cylindrical  waxy  rods.  Their  body  colour  is 
dusky  brown,  or  black  ;  and,  in  the  fringe,  the  lowest  third  of  each  rod  is  white,  and  the  other 
two-thirds  glassy  and  iridescent.  The  insects  at  this  stage  are  closely  cemented  to  the  leaf. 
After  two  generations  more,  and  about  the  end  of  August,  comes  the  sixth  gjBnerati<»n  or  return 
migrants  which  undergo  four  changes — becoming  pupie  at  the  fourth.  These  pup<B  pro<luce 
the  winged  insects  that  return  to  the  witch-hazel.  The  migration  continues  throughout  Sep- 
t  ember.  From  these  return  migrants  comes  a  brood  of  wingless  males  and  females,  the  latter 
of  which  deposit  their  eggs  upon  the  witch-hazel  twigs  in  October,  as  was  at  first  stated. 

We  have  dwelt  upon  insect  life  in  the  difi*erent  meanings  in  which  the  term  is  used.  I 
trust  that  your  interest  in  the  subject  will  not  end  with  this  night's  proceedings.  All  around 
us,  and  all  the  time,  there  are  natural  objects  and  workings  of  nature  deserving  of  our  close 
attention.  *^  For  everything  there  is  a  purpose,  and  in  everything  there  is  a  meaning,  if  only 
we  have  the  eyes  to  see  it.  and  the  hearts  to  understand  it. "  The  Entomological  Society  of 
Ontario  was  intended  to  be,  and  isy  a  guide  to  nature  studies.  If  any  gentleman  present  be 
not  a  member  of  the  Society,  I  invite  him  to  join  it.  In  entomological  pursuits  he  will  learn 
lessons  of  God's  power  and  goodness  that  will  strengthen  his  higher  life  ;  he  will  acquire  infor- 
mation that  will  be  of  interest  and  service  to  him  all  his  life  long.  His  presence  at  our  meet- 
ings will  give  new  life  to  our  proceedings.     He  will  find  new  interests  and  pleasures  that  will 

banish  ennui  from  the  life  he  leads  ;  and  in  the  end,  if  he  has  proved  a  useful*  member  of  the 

< 

Society,  the  editor  of  the  day  will,  I  doubt  not,  write  his  life-history  for  the  pages  of  the 
**  Canadian  Entomologist "  .' .' 
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Prof.  James  :  Ladies  and  gentlemen,  we  always  look  for  a  paper  of  much  inU  rest  from 
Dr.  Fyles,  and  he  has  kept  up  the  good  reputation  he  has  already  achieved  in  this  Society  by 
his  paper  this  evening.  I  have  aTways  taken  a  great  interest  in  the  Society  and  never  fail  to 
read  anything  the  Doctor  has  written.  I  remember  some  years  ago  reading  some  reminiscences 
of  the  life  of  Philip  H.  Gk>sse,  a  celebrated  entomologist  who  lived  in  that  part  of  Canada  from 
which  the  Doctor  comes.  I  consider  his  paper  on  the  insects  of  the  Bible  one  of  the  most 
instruc  tive  papers  I  have  ever  read  ;  and  others  upon  the  insects  of  Shakespeare  and  of  our 
modem  poets  most  interesting  and  attractive.  The  Doctor  is  always  able  to  add  a  literary 
finish  to  his  work  on  entomology.  He  tells  us  to-night  in  one  place  that  natural  history  is  full 
of  surprises,  and  this  reminds  me  of  a  little  incident  I  read  in  a  New  Yock  paper.  Cooper,  the 
novelist,  in  one  of  his  stories  described  a  young  man  driving  along  the  road  who  came  to  a 
house,  pulled  up  his  horse,  jumped  down  from  the  rig  and  tied  his  horse  to  a  locust.  The  sup- 
position is,  of  course,  that  a  locust  tree  was  meant,  when,  however,  the  French  translator 
came  to  this  passage  he  evidently  was  stuck  by  the  word  '*  locust."  He  turned  to  his  diction- 
ary and  found  only  one  meaning,  and  that  was  the  locust  or  grasshopper  (Sauterdh),  and  he 
makes  Cooper's  young  man  tie  his  horse  to  a  grasshopper  !  This  rather  staggered  the  trans- 
lator, and  he  thought  it  necessary  to  add  a  foot-note,  which  ran  as  follows :  '*  In  America  the 
grasshopper  grows  to  a  very  lare;e  size,  so  they  stuff  them  and  add  a  few  weights  to  hold  them 
down  and  place  them  in  front  of  their  houses  to  use  them  as  tie-posts  "  !  The  natural  history 
of  America  certainly  is  full  of  surprises.  /^ 


SOME  COMMON  BUTTEBFL1»  S,  AND  SOME  NOTED  BUTTERFLY  HUNTERS. 
By  Wm.  Lochhead,  Ontario  Agricultukal  "College,  Gublph. 

The  younger  students  of  insects,  and  those  of  us  who  are  actively  engaged,  in  the  warfare 
against  injurious  insects,  can  hardly  realize  the  conditions  under  which  the  older  entomologists 
worked  ;  and  I  make  bold  to  say  that  we  will  never  know  how  much  we  owe  to  them.  We  are 
indeed  fortunate  in  our  day  and  generation.  We  have  ready  access  to  large  collections  correctly 
named  and  arranged  through  no  cfifort  of  ours.  We  have  scores  of  splendidly  illustrated 
volumes,  each  of  which  can  be  bought  for  a  trifle  and  placed  on  the  shelves  of  our  own  library. 
We  have  numbers  of  specialists  who  can  help  us  out  of  the  many  small  difficulties  which  often 
arise.  All  of  these  privileges  were  denied  to  the  workers  of  a  generation  ago,  and  we  marvel  at 
the  amount  of  good  work  done  under  obstacles  which  would  now  be  termed  well  nigh 
insurmountable. 

It  is  my  purpose  this  evening  to  tell  you  something  about  some  of  our  great  collectors, 
including  some  of  those  stout-hearted  men  who  worked  unremittingly  without  hope  of  money 
reward,  and  more  than  that,  without  the  sympathetic  encouragement  of  the  people  whom  they  were 
trying  to  help.  They  were  looked  upon  as  harmless  ** bug-hunters",  and'they  were  allowed  to 
live,  because  the  community  believed  that  it  took  all  kinds  of  people  to  make  a  world.  But 
times  have  changed.  Entomologists  are  now  looked  upon  as  persons  who  are  doing  a  necessary 
and  a  valuable  work  for  the  country.  Governments  spend  money  on  their  support.  College 
chairs  are  endowed  that  students  may  receive  instruction  in  Entomology,  people  are  beginning 
to  clamor  for  a  better  knowledge  of  insect-life,  and  the  parents  of  school  children  are  demanding 
the  introduction  of  Nature  Study  into  our  schools. 

I  wish  to  state  at  the  outset  that  Entomology  knows  no  national  boundaries,  for  the 
entomologists  of  all  countries  form  one  grand  brotherhood  of  workers.  Naturally,  then,  I  shall 
not  confine  my  remarks  to  our  Canadian  band.  I  shall  introduce  to  you  many  co*  workers  from 
the  United  States,  co-workers  whom  we  always  delight  to  honor,  for  to  them  we  owe  much. 
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With  the  aid  of  the  electric  lantern,  I  hope  to  make  quite  real  both  the  persons  and  the 
insects  about  which  I  shall  speak.  I  regret  that,  throua^h  oversight  on  my  part,  lantern  slides 
of  some  of  our  prominent  collectors  were  not  prepared. 

The  first  face  shown  on  the  screen  is  one  quite  familiar  to  a  London  audience.  The  name 
of  Dr.  Bethune  is  well  known  in  scientific  circles  tiiroughout  Canada,  the  United  States,  and 
Europe.  He  has  been  Editor  of  the  '*  Canadian  Entomologist ''  for  upwards  of  22  years,  and 
the  credit  of  its  present  high  standing  is  due  almost  entirely  to  his  brilliant  work.  Dr.  Bethune 
was  a  contribu^r  of  valuable  papers  on  insect-life  nearly  40  years  ag*^.  He  is  one  of  the  tew 
surviving  charter  members  of  the  Entomological  Society  which  was  organized  in  1863.  From 
1865  to  1873,  Dr.  Bethune  was  £  Htor  of  the  Entomologici^  department  of  the  Hon.  Geo. 
Brown's  '*  Canada  Farmer",  and  for  nearly  40  years  he  has  contributed  articles  to  the 
agricultural  papers  on  subjects  qf  economif*  importance. 

The  second  face  is  also  familiar  to  Lfondoners.  Dr.  Saunders  and  Dr.  Bethune  were  a  fine 
team  of  workers.     He,  too,  is  a  charter  member  of  the  Entomological  Society  of  Ontario,  and 

« 

until  he  became  Director  of  the  Dominion  Experimental  Farms  was  one  of  the  leading 
authorities  on  Entomological  subjects.  His  work  **  Insects  Injurious  to  Fruits,"  published  in 
1883,  is  still  the  best  thumbed  book  on  the  shelves  of  the  working  Economic  Entomologist. 

The  third  face  is  also  familiar  to  Londoners.  Mr.  J.  M.  Denton  was  one  of  the  most 
earnest  collectors  of  our  Society.  Readers  oi  the  Annual  Reports  of  the  Entomological  Society 
recogni/.e  how  much  he  helped  to  make  thoie  Reports  so  valuable. 

The  fourth  face  is  that  of  our  worthy  President, — Rev.  Dr.  Fyles  of  Quebec.  He  and 
Mr.  Lyman  of  Montreal  whose  picture  follows  have  done  much  in  stirring  up  the  enthusiasm 
of  I  )vers  of  insects  in  our  sister  province,  and  both  have  done  work  of  real  scientific  merit. 

Our  sixth  face  is  that  of  Mr.  'Harrington  of  Ottawa,  and  is  probably  not  so  well  known  as 
the  preceding,  since  his  duties  at  Ottawa  have  prevented  his  attendance  at  our  annual 
meetings  for  four  or  five  years.  Mr.  Harrington  is  one  of  the  leading  authorities  in  America 
on  Hymonoptera  and  Coleoptera.  He  is  one  of  our  younger  men,  so  that  much  may  yet  be 
expected  of  him. 

The  seventh  face  is  one  well  known  from  the  Atlantic  to  the  Pacific.  I  do  not  care  to  say 
Tnuch  about  Dr.  Fletcher  in  his  presence,  suffice  it  to  say  th'it  his  heart  and  head  are  as  largo 
«8  his  body,  and  that  is  saying  a  great  deal.     Long  may  he  live  to  fill  the  position  which  he 

now  adorns ! 

The  last  Canadian  to  whom  I  shall  refer  is  the  Abb^  Provancher  of  Laval  University, 
Quebec.  In  1869,  this  indefatigable  worker,  without  the  aid  of  reference  libraries  or  access  to 
reference  collections,  began  the  ^^Naturaliste  Canadien"  and  continued  this  magazine  up  to 
1891,  completing  2C  volumes.  In  the  meantime,  in  1874,  he  began  his  **Faune  Entomologique 
du  Canada/'  a  series  of  volumes  devoted  to  descriptions  of  Canadian  Insects.  The  first  volume, 
completed  in  1877,  is  devoted  to  Coleoptera.  In  1878-79-80,  he  issued  supplements  to  this 
volume.  In  1883,  he  completed  a  second  volume  which  was  devoted  to  the  Orthoptera, 
Neuroptera  and  Hymenoptera  ;  and  a  little  later  he  published  additions  to  his  Hymenoptera. 
In  1890,  he  completed  his  third  volume  devoted  to  the  Hemiptera.  He  died  in  1892.  I 
regret  that  I  am  unable  to  present  a  likeness  of  this  able  French  Canadian  Naturalist. 

Now,  I  turn  to  our  co-workers  in  the  United  States.  The  first  is  T.  Wm.  Harris,  who 
lived  from  1795  to  1856.  This  man  was  the  first  paid  American  Entomologist,  and  his  publi- 
ca^ons  date  from  1823.  Iliese  were  followed  by  a  long  succession  of  interesting  and  original 
articles  dealing  chiefly  with  the  injurious  Insects  of  New  England.  He  published  a  Report 
entitled  **  Insects  Injurious  to  Vegetation"  in  1841,  this  being  known  now  as  "A  Treatise 
Upon  Insects  Injurious  to  Vegetation."  As  Dr.  Howard  remarks  :  **This  book  is  to-day  at 
valuable  as  when  first  written,  more  than  50  years  ago.  '*     In  the  early  part  of  his  life,  Harris 
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worked  practically  alone ;  but,  in  1854,  Dr.  Asa  Fitch  was  appointed  Entomologist  for  th 
State  of  New  York.     Dr.  Fitch  was  bom  in  1809  and  died  in  1879.     He  published  14  reports, 
in  all  of  which  are  observations  and  work  of  a  valuable  character. 

The  next  picture  is  that  of  Townend  Qlover,  who  might  be  called  the  first  entomologist  of 
the  Federal  Government  at  Washinj^ton.  His  first  report  dates  from  1854.  Fur  the  10  years 
between  1856  to  1866,  Fitch  and  Glover  were  the  only  Economic  Entomologists  of  great  note 

in  America. 

The  next  face  is  that  of  Benj.  D.  Walsh,  an  Englishman  by  birth,  who  was  a  contempor- 
ary of  Fitch  and  Glover,  but  began  later  than  the  previous  two  to  write  articles  along  econo- 
mic lines.  In  1868,  Walsh  was  appointed  State  Entomologi^  for  the  State  of  Illinois.  He  is 
said  to  have  been  a  very  interesting  speaker,  and  one  who  could  hold  an  audience  of  farmers 
for  hours  at  a  time  when  he  dealt  with  entomological  subjects. 
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Tho  next  face  is  that  of  C.  V.  Riley,  who  also  came  from  England, — one  of  the  most 
famous  economic  entomologists  the  world  has  ever  produced.  In  1868,  Riley  was  appointed 
entomologist  for  the  State  of  Missouri.  He  published  9  annual  reports  covering  the  whole 
field  of  economic  entomology.  In  1878,  on  Glover's  death,  Riley  was  appointed  entomologist 
of  the  United  States  Department  of  Agriculture.  With  the  exception  of  two  yeais,  when 
Prof.  Comstock  was  entomologist,  Dr.  Riley  had  charge  of  the  Government  work  up  to  June 
1894,  when  he  was  succeeded  by  the  present  entomologist,  Dr.  L.  O.  Howard. 

Dr.  Howard  is  a  leader  among  entomologists  ;  and,  as  chief  of  his  department,  has  boen 
a  great  success.  He  has  the  faculty  of  gathering  around  him  a  strong  corps  of  assistants,  and 
these  he  encourages  to  do  much  original  investigation  by  giving  them  full  credit  for  all  the 
work  they  do.  Dr.  Howard  is  a  prolific  writer— his  latest  important  publication  being  '*  The 
Insect  Book,"  an  illustrated  manual  of  popular  entomology. 

Our  next  picture  is  Dr.  J.  B.  Smith  of  New  Jersey  in  his  office  and  laboratory.  He  is 
another  of  our  best  known  entomologists.  In  1895,  he  published  a  college  text-book  called 
**  Economic  Entomology,"  a  valuable  guide  to  the  insects  which  are  of  economic  value.  Dr. 
Smith  is  a  specialist  in  the  Noctuid  family  of  moths. 

The  next  is  Dr.  W.  J.  Holland  of  the  Carnegie  Museum,  Pittsburg.  His  specialty  is  the 
Lepidoptera,  and  his  most  recent  work  is  the  **  Butterfly  Book  "  which  should  be  in  every 
school  library.     It  is  a  marvel  of  cheapness  and  profusely  illustrated  with  coloured  plates. 

Next  comes  W.  H.  Edwards,  the  great  Lepidopterist.  His  grand  work  on  the  butterflies 
of  North  America  is  a  monumental  one,  filling  three  large  quarto  volumes  with  exquisite 
coloured  illustrations. 

The  next  picture  is  that  of  Prof.  Comstock  of  Cornell  University.  Although  an  investi- 
gator of  great  originality,  his  strongest  claim  on  the  brotherhood  of  entomologists  is  the 
inspiring  influence  which  he  has  exerted  on  the  many  students  who  flock  to  his  class-room  and 
laboratory.  I  may  say  truly  that  about  two-thirds  of  all  the  entomologists  in  America  to-day 
have  been  in  his  laboratory  and  have  come  under  his  influence.  His  published  works  are 
known  to  every  student.  They  have  done  much  to  systematize  the  study  of  insects,  and  to 
make  it  possible  tor  the  young  collector  to  make  headway. 

Next  comes  one  of  our  famous  women  who  have  popularized  the  study  of  insects.  Mrs.  Com- 
stock is  a  meet  companion  and  helpmate  for  the  Professor.  Besides  being  a  student  of  insects, 
she  is  an  illuscrator  of  insect  life  and  has  prepared  a  large  proportion  of  the  illustrations  in  her 
husband's  books.  For  the  past  two  years,  she  has  been  devoting  her  attention  to  the  extensioa 

of  Nature  Study  in  New  York  State. 

The  next  woi^an  is  the  late  Miss  Ormerod   of  England.     She  has  done  more  than  any 
other  person  in  Great  Britain  to  buUd  up  economic  entomology.     Her  reports  published  a 
her  own  expense,  are  almost  invaluable,  and  her  Manuals  are  classics. 

The  last  picture  is  that  of  Prof.    Webster,  whom  most  of  our  members  know  well.  For 
8  EN. 
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many  years,  he  attended  our  annual  gathering,  and  aasUted  us  in  our  discussions  ;  he  more- 
over helped  us  when  we  were  fighting  the  San  Jos^  scale.  Having  received  an  app>ointment 
in  Illinois,  he  is  now  unable  to  be  with  u9,  much  to  our  mutual  regret. 

Now  we  come  to  the  consideration  of  some  of  our  common  butterflies  and  moths.  (Ck>lored 
illustrations  of  the  following  were  presented  by  means  of  the  lantern)  ;  Papilio  turnus  ;  Vanes- 
sa antiopa  ;  Pieris  rapae  ;  Anosia  archippus  ;  Eudamus  tityrus  ;  Samia  cecropia  ;  Hyper- 
chiria  io  ;  I'hlegethontius  celeus  ;  Everyx  myron  ;  Deilephila  lineata  ;  Troptea  luna  ;  (Ede- 
masia  concinna  ;  Orgyia  leucostigma  ;  Bombyx  muri  ;  Cutworms  ;  Clothes'  Moths  ;  Hyphan- 
tria  cunea  ;  Acronycta  ;  Prionoxystus  robiniae  ;  Halisidota  ;  and  Sannina  exitiosa. 

In  most  cases,  all  the  four  stages  egg,  caterpillar,  pupa,  and  imago  were  shown.  Such  forms 
as  Pieris,  Orgyia,  Bombjx,  Cutworms,  Clothes'  Moths  Hyphantria  and  Sannina,  which  are  of 
economic  importance,  were  dwelt  upon  more  at  length. 


At  the  conclusion  of  Prof.  Lochhead's  lecture,  Dr.  Fletcher  rose  and  said  :  I  am  sure 
everyone  present  has  been  much  pleased  with  the  entertainment  we  have  had  this  evening  ; 
Dr.  Fyles's  delightful  address,  full  as  it  was  of  so  many  ideas  of  interest,  must  have  pleased 
everybody.  Prof.  Lochhead's  illustrations  with  his  remarks  will,  I  have  no  donbt,  teach  us 
a  great  deal  about  insects,  and  I  have  much  pleasure  in  moving  a  vote  of  thanks  to  Dr.  Fyles 
and  to  Prof.  Lochhead. 

The  motion  was  duly  seconded  and  carried  unaminously. 

Dr.  Bkthunk  :  Before  we  separate  I  should  very  much  like  to  propose  a  vote  of  thanks  to 
the  chairman  for  the  very  able  manner  in  which  he  has  presided  here  to-night,  and  for  coming 
from  Toronto  to  be  with  us,  also  for  his  interesting  remarks  at  the  beginning  and  at  other 
times  during  the  proceedings  ;  and  I  should  like  to  add  to  this  vote  of  thanks  the  name  of 
Mr.  Principal  Merchant,  who  has  kindly  allowed  us  the  use  of  this  lecture  room,  and  of  Mr. 
Deamess  for  the  able  way  in  which  he  has  taken  charge  of  the  lantern. 

The  motion  was  seconded  and  unaminously  adopted. 

Mr.  Deamess  made  a  suitable  reply  on  behalf  of  himself  and  Mr.  Merchant,  and  the  meet- 
ing adjourned. 

SECOND  DAY'S  SESSION. 
Thursday,  October  30th.  1902. 

The  Entomological  Society  resumed  its  meetings  at  11  o'clock,  a.  m.,  the  President,  Rev. 
Dr.  Fyles,  occupying  the  chair.  The  Directors'  Reports  on  the  insects  of  the  year  were  tint 
called  for  ;  at  the  clos?  of  the  reading  of  each  there  followed  a  general  diso^ission  on  the  insects 
referred  to  and  much  valuable  information  was  given.  Specimens  were  abo  exhibited  in  illuH* 
tration  of  the  subjects  treated  of,  many  of  which  we'-e  presented  to  the  Society's  collections. 
The  reports  of  the  Council  and  officers  for  the  past  year  were  read  and  adopted  ;  the  meeting 
then  jiroceeded  to  the  election  of  Officers,  which  resulted  as  shown  on  page  8.  The  reports 
of  the  Branches  and  Sections  were  read  and  approved. 

In  the  aftBrnoon  the  Society  met  at  2.30  o'clock  and  the  chair  was  taken  by  Prof.  Lochhead^ 
the  newly  elected  President.  After  the  reading  of  Reports  was  completed,  papers  were  resd 
by  Dr.  Fletcher,  Prof.  Lochhead,  Messrs.  Moffat,  Lyman,  Stevenson,  Norris,  Gibson  and 
others,  and  were  in  many  cases  fully  discussed.  The  majority  of  the  papers  are  published  io 
the  following  pages,  but  a  few,  being  ot  a  technical  character,  are  to  appear  in  the  '*  Canadian 
Entomologist,"  the  monthly  organ  of  the  Society  ;  among  the  latter  should  be  mentioned'papen 
by  Dr.  Fletcher  and  his  assistant  Mr.  Arthur  Gibson  on  '*  The  Life-history  of  the  Variable 
Cutworm,.  Afamestra  AUantica";  by  Mr.  Gibson  on  the  Canadian  species  of  the  g^nus  AfMoUtiu 
(Arctm)  with  speci'«l  reference  to  the  larvae  ;"  and  **  the  Life-history  of  Crodgrapha  Ifwmumi'* 
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A  large  number  of  rare  and  interesting  Bpecimens  were  exhibited  by  Dr.  Fletcher,  Dr. 

Fylea,  Mr.  A.  Gibson,  Mr.  C.  H.  Young,  Mr  H.  H.  Lyman,  Prof.  Lochhead,  Mr.  J.  D  Evans, 

Mr.  G.  Chagnon  and  Mr.  A.  E.  Norris. 

The  following  exhibits  were  made  by  Dr  l<'letcher  and  Mr.  Arthur  Gibson  : 

A  beautiful  series  of  Smerinthtis  ophthalmicxis  reared  from  eggs  received  from  Mr.  J.  W. 

Cookie,  of  Kaslo,  B.  C.     Most  of  the  specimens  were  of  a  beautiful  fawn  colo  tr,  although  the 

female  which  laid  the  eggs  was  of  a  slaty  grey  tint.  ^ 

A  series  of  Nemeoj  hila  petroaa  from  eggs  collected  at  Banff  by  Dr.  Fletcher,  and  to  com- 
pare with  these  a  series  of  the  form  known  as  NemeophUa  Selwyiiii,  Hy.  Edwards,  from  Nepigon. 
Dr.  Fletcher  stated  that  although  the  Rocky  Mountain  form  was  extremely  variable,  one  specimen 
being  actually  almost  undistinguishable  from  N.  Sdwynii,  the  species  taken  at  Nepigon  was 
extremely  constsLt  in  markings.  Of  hundreds  taken  during  the  last  ten  years  he  had  never 
been  able  to  catch,  or  rear,  one  which  approached  the  western  form  in  the  amount  of  markings. 
The  only  difference  noticeable  between  extreme  examples  of  these  tw6  forms,  which  seems  con- 
stant, is  the  presence,  at  the  base  of  the  costa  of  the  western  form,  of  an  orange  mark  of 
varying  length. 

Life  histories  of  the  following  species,  showing  larvae  in  all  stages,  pupae  and  moths  : 

Crocigrapha  Normani,  Mamestra  grandis,  Mamestra  atlantica. 

Two  new  strawberry  pests  from  Vancouver  Island,  Petrophora  truncata  and  Scopelasoma 
trUtigmata  were  also  shown  in  their  diff*  rent  stages. 

Hemileuca  mai'a,  ^ar.  hicinat  from  Mr.  Criddle,  Aweme,  Man. 

CoeHonympha  inomaia  taken  at  Ottawa  this  year  for  the  first  time  by  Mr.  A.  E   Richard. 

Erebia  disa  from  Banff,  Alta. 

A  series  of  Erebia  epipsodea  showing  great  variation  in  the  undersides. 

Lyarna  psetidargioluSf  var.  nigrexens^  a  new  variety  from  Mr.  Cockle,  of  Kaslo,  B.  C. 

Lyccena  pseudargioliJiSf  var,  argeittata,  a  new  variety  from  Manitoba  (E.  F.  Heath). 

Plusia  formosa^  from  Mr.  W.  Mcintosh,  St.  John,  N.  B. 

Semiophora  elimata^  from  Mr.  W.  Mcintosh,  St.  John,  N.  B. 

Phyciodes  Hanhaihi,  a  new  species  from  Manitoba  somewhat  resembling  P.  nycteis  on  the 
underside. 

The  brown-tail  Moth,  {Eujvroctis  chryaorrhoea)  a  perfect  male,  the  first  specimen  recorded 
from  Canada,  which  was  taken  by  Mr.  W.  Mcintosh,  at  St.  John,  N.  B. 

Chrysophanus  dorcas,  male  and  female,  a  species  taken  on  the  Greorgian  Bay,  at  Nepigon 
and  at  Rounthwaite,  Man.  which  Dr.  Fletcher  believes  to  be  the  true  C.  dorcas,  of  Kirby. 

A  fine  specimen  of  Euprepia  caja,  var.  Utahensis^  bred  from  larva  received  from  Mr.  E.  P. 
Venables,  Vernon,  B.  C. 

Mr.  Gibson  in  illustration  of  his  paper  on  Canadian  species  of  the  genus  Apantesis  ( Arctia) 
exhibited  a  fine  series  of  phalerata  and  tMtJf,  with  larvce  in  different  stages,  as  well  also  of 
specimens  of  viltata,  Anuay  WiUiamsiiy  with  the  var.  determinata,  onuUa,  with  the  var.  achaia, 
phyllira^  rectilineay  Cdii.jfigurata,  michdbo,  Nevadensis  and  complicata.  Besides  these  he  showed 
three  specimens  of  a  species  which  Dr.  Dyar  thinks  may  possibly  be  Qxvenseln,  var.  turbans^ 
described  from  Mongolia,  and  which  is  new  to  North  America.  These  were  collected  at  Cal- 
gary, N.  W.  T.  by  Mr.  T.  N.  Willing,  and  in  a  general  way  somewhat  res*  mble  small  speci- 
mens of  viryuiiC'ida, 

Rev.  Dr.  Bethune  exhibited  the  type  specimen  from  which  Dr.  Saunders  described  A.  Celxa 
which  is  now  believed  to  be  a  good  species. 

Votes  of  thanks  loere  passed  to  the  followinq  : 

Mr.  C.  H.  Young,  Ottawa,  for  a  donation  of  specimens  for  the  Cabinets,  including  inflated 
arvflB  of  6  species  of  noctuid  larvse. 


THE  REPiiRT  iiV  THE 


Mr.  A.  E.  Norris.  UoDtreal,  for  MDdinK  for  exhibitioD  a  colIectioD  of  Untem  ibdea  takn 
by  Hr.  A.  H.  Holden  and  beautifully  coloured  by  Mr.  Nome,  and  also  for  aending  for  eihibi 
Uon  ft  colle«tioD  nf  intecta  to  illuBtrate  his  paper  on  the  Insecta  of  the  jear  at  Montr«al. 

Mr.  G.  Chagnon,  Mootreal,  For  a  pair  of  the  newapeciea  of  Dipteron,  Teph'  onota  Catuidtnti 
lately  described. 

Dr.  Fletcher,  for  a  pair  o!  Chtoiiobai  Maeounii  for  the  Society's  Cabinet 

Hr.  H.  H.  Lyman,  Montrial,  for  a  specimen  of  ArgynuU  Chariclea. 


ENTf>MO*LOGICAL  SOCIETY. 


REPORTS  ON  INSECTS  OF  THE  YEAR. 
DivMioN  No.  1. — OniWA  Distbict.     C.  U.  Youno,  HnitDHAii's  Bbiimb. 

The  B«uon  of  1902  id  the  OtUwA  diatriot  ha«  been  a  verj  poor  one  for  the  collector.  The 
writer,  oulatde  of  some  Buccees  he  had  At  Meech's  Lake,  Que.,  duringa  six  week's  star,  took 
r«Tj  few  acceptable  things. 

The  very  cold  and  vet  season,  especially  id  May  and  June,  doubtless  was  the  cause  of  suoh 
■  poor  year.  In  August,  which  month  I  xpent  at  Meech'e  Lake,  however,  I  was  fortunat« 
enough  to  capture  a  good  number  of  interesting  species,  some  mention  of  which  I  will  make 
after  w*rda. 

The  most  noticeable  injurious  iruect  of  the  season  around  Ottawa  was  doubtless  the  Birch 
Skeletonizer  (B\Ktulatrijc  CatuideutUeUa)  which  was  so  abundant  last  year,  and  which,  the 
present  season,  seemed  to  do  jnst  as  much  damage  to  birches  of  all  kinds.  It  was  this  year 
accompanied,  however,  by  numbers  of  a  lu^e,  grayish  green  aphid,  and  the  damage  was 
■pecially  noticeable  towards  the  end  of  August. 

Garden  crops  were  attacked  to  some  extent  in  this  district.  The  Onion  M^^ot  was  very 
troublesome  in  some  places  and  caused  considerable  loss. 

Asparagus  plants  in  my  girden  were  rather  seriously  attacked  by  the  larva:  of  Ptridroma 
•eadta,  one  of  the  large  noctuid  moths.  This  caterpillar  when  mature  is  a  larfje  cutworm,  and 
is  very  voracious,  feeding  at  night,  and  hiding  in  the  earth  at  the  foot  of  the  plant  during  the 
day.  Towards  the  end  of  September  a  neighbour  of  mine  brought  me  some  specimens  of  the 
Tomato  worm  (Protoparce  celtm).  Fig.  19,  saying  that  they  were  doing  damage  to  the  foliage  of 
kis  tomato  plants.  I  immedi>it«ly  went  over  to  his  place  and  in  two  rows,  one  about  a 
hundred  feet  long,  the  other  about  fifty,  I  collected  59  specimene  of  this  caterpillar.  On  the 
1st  July  T  noticed  three  insects  resting  on  the  stem,  of  a  leaf  of  vegetable  marrow,  and  on 
oollecting  them  was  surprised  to  see  that  they  were  genuine  specimens  of  the  Squash  Bi^,  Fig. 
20.  Dr.  Fletcher  in  his  report  for  1901,  says,  "  This  bug  is  very  rare  indeed 
\W/  at  Ottiiwa  :   Twenty  years  ago,  two  specimens  were  taken   here  by   Mr.   W, 

^jlk_         B.  Harrington  and  none  were  seen  since,  although  looked  for  carefully, 
^  -^Hi  \      until  the  past  season,  when  a  few  specimens  were  taken."     Dr    Fletcher  re- 

r^  ^H    j         commends  : 

\    "    I  (1.)  -  Hand- picking,  early   in  the  season,  of  the  old  bugs  when   they 

Fig.  39,  Squuh-bug.  first  resort  to  the  plsnt«,  and  also  of  the  easily  seen  egg  clusters.  This 
requires  an  inspection  of  the  vines  every  day  or  two.  The  young  bugs  may  be  ooaily  destroyed 
with  a  spraj  of  kerosene  emulsion,  or  of  whale-oil  soap. 

(2.)  Trapping,— This  consists  of  placicg 


at  intervals  through  the  plantation,  shingles 
or  pieces  of  board,  beneath  which  the  bugs 
gather  for  shelter.  By  examining  these 
every  morning,  many  may  be  captured.  In 
a  season  when  the  bugs  have  been  abundant, 
all  vines  should  be  burnt  as  soon  as  the  crop 
has  been  gathered.  In  this  way,  many  of 
the  insects  in  all  stages  of  development  will 
be  destroyed." 

The  CaterpilUrs  of  the  White  Cabbage 
butterfly  were  not  so  .lumerous  as  lost  year 
but  caused,  however,  some  harm  in  turnip 
and  rape  fields,  as  did  also  the  Zebra  cater- 
pillar (Jlfam«itra  picla)   Fig.   21,  which  was 
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fairly  abundant.     Eirly  in  the  year  hundreds  of  cut- worms  of  Noetua  f^-nnica  were  present 
in  clover  fields  but  I  have  not  heard  of  their  having  done  serious  damaf<e. 

During  the  season  considerable  attention  has  been  given  to  studying  life  histories,  par- 
ticularly of  lepidoptera.  Many  specimens  have  been  reared  and  some  additions  made  to  our 
knowledge  of  common  species. — Some  of  the  results  of  this  work  are  submitted  herewith  show- 
ing the  larvse,  pupw,  and  perfect  insects  and  in  some  cases  parasites  also  of  :— 

Hydrcecia  cataphnuita   In  burdock.  (Lappa  wajor.) 

Ghiphisia  trUitieata On  Aspen.     (Popid^is  tremiUaides,) 

Edema  albifrons On  Oak. 

Ly.omorpha   phohis On  lichen  on  jocks. 

Eudryas  grata On  grape  vines. 

Metzet^  lappella    Seeds  of  Burdock. 

Euplexia  lucipara Ferns  of  all  kinds. 

Ptridroma  occulta Injuring  asparagus. 

Mamestra  legitima On  asparagus  and  clover. 

Papilio  asterias On  parsnip,  celery  and  carrot. 

Sphinx  eremit'os On  Mentha  and  Monarda. 

Notodofita  stragula On  hazel  nut. 

Ldicania  albUiiiea.' On  grass  and  clover. 

Pyrameis  hujtt^ra On  Pearly  Everlasting. 

Calf^campa  CAirvimacula On  Apple. 

Arctia  virgo On  Plantain,  dandelion,  etc. 

SyiiMora   mbriJroiUaria On  Querc^cs  niacrocarpa. 

Feniieca  tarq;ninixis On  Schizoneura  tesaellata. 

Ichthyura  albosigma On  Aspen.     (P,  tremuloides.) 

The  following  species  have  also  been  reared. 

Basilarrhia   di»ippiis from  egg On  Willow. 

Grapta  progne **         On  Wild  Gooseberry. 

Xylina  Bethunei '*         On  Apple. 

Xylina  disposita *  *         On  Apple. 

Xylina  Orotei *  On  Maple. 

Ypsolophus  pometdins On  Apple. 

Hyperchiria  lo On  Aspen  and  basswood. 

Mamestra  picia On  Turnip 

Noetua  fennica On  Clover. 

Noctiia  cllaruf On  Clover,  grasses,  etc. 

I  noticed  in  examining  the  collections  of  the  So:iely  last  year  that  some  of  the  specimens 
are  faded  or  imperfect.  I  have  therefore  much  pleasure  in  presenting  the  following  which  I 
trust  may  be  found  acceptable  : 

Larvie  of  Mamestra  picta,  Calocampa  curvimacula,  Noetua  fennica,  Xylina  Bethunei, 
Xylina  disposita,  Orgyia  leucostigma,  Datana  ministra  ;  Moths  of  Eudryas  unio,  Lycomorpha 
pholus  (2),  Epirranthis  ubfirmaria  (2),  Mamestra  lorea  (2),  Abrostola  urentis,  Alaria  florida, 
Hadena  verbaacoides,  Xylina  pexata  (2),  Cirroedia  pampina  ;  larvfe  of  Papilio  asterias. 

Division  No.  2. — Bay  of  Quinte.     By  J.  D.  Evans,  Trenfon. 

No  cases  of  serious  injury  from  noxious  insects  came  under  the  writer's  notice,  although 
late  in  the  season  Colias  philodice  (Fig.  22)  and  Pier  is  rapcz  (Fig.  23)  were  quite  numerovs, 
flitting  about  the  clover  fields  containing  the  ripened  second  crop. 
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Much  damage  has  been  c&used,  howerer,  to  u}m«  orchard  and  farm  crop*  from  the  uniuual 

character  of    the    season    throughout   this    section ;     it 

hsTing    been    general ly    speaking    extremelj    vttt    and 

remsrkablj   coo).      The   principal   crops   thus    aey^nlj 

injured  are  the  apple,  clOTer,  potato,  com  and  tomato. 

The  first  mentioned  (apple)  is  very  abundant,  but  the 

fruit  is  being  destroyed  by  a  fungus  growth,  which  may 

not  appear  to  be  of  much  consequence  when  the  apples 

are  being  packed  but  develops  enormously  in  a  short 

time  and  rsnderi  the  fruit  unfit  for  sale.     A  sample  is   Fig.  i£.    Collu  ptailodice.    Coloun  :  yellow 

herewith   submitted    of    a    test    case,    where    a     fruit 

packer  put  up  a  barrel  of  choice  apples  which  had  insignificant  looking  spota  when  packed  ; 

the;  were  packed  in  the  uiual  careful  manner,  placed  on  board  of  a  steamboat  and  left  nnder 
the  u»ual  conditions  of  transhipment  on  board  for 
three  weeks,  at  the  expiration  of  that  time  tbej 
were  opened  up  and  found  to  be  covered  with  the 
lirge  scabs  which  appear  on  the  samples  exhibited. 
[The  sample  apples  shown  were  so  damaged  as  to  be 
perfectly  worthless,] 

The  potato  crop  ia  almost  an  entire  failure  owing 
t3  a  blight  which  rtruok  the  vines  when  in  bloom  and 

ng.  S3.  Pi«ri»  npn.  Coiourt :  white  ud  bkkck       developed  into  rot  in  the  tubers. 

A  lai^c  proportion  of  the  red  clover  hay  was  partially,  and  in  cases  wholly,  spoiled  in  the 

caring  owing  to  the  continuous  rains  prevalent  at  that  time.     Prom  a  like  cause  coupled  with 

the  low  temperature,  com  and  tomat^ws,  which  are  grown  in  large  quantities  for  canning  pur- 
poses were,  generally  speaking,  a  failure. 

Division  No.  3.— Toronto      Bv  E.  M,  Walker. 

During  the  present  year  but  few  observations  were  made  by  the  writ«r   on  the  ravage*  of 
injurious  insects,  owing  to  a  necessary  absence  from  the  city  during  a  large  part  of  the  seas''n. 


>'ii:.  H.    TuHock  Uoth  :  i  niile  moth ;  a  Ummir  moth  •> 
>  yoong  l»rv»  ;  t  chrjialb. 

and  being  fully  occupied  with  other  matters  during  the  remainder.  A  few  of  the  most  promi- 
nent pests  were  noted,  however,  though  doubtless  many  species  of  equal  importance  escaped 
observation. 

Tent  caterpillars  (Clitiouimpa  Anuricana)  were  not  specially  bad  this  year.  A  few  were 
seen  on  the  wild  bisck  cherry  early  in  the  se'son  but  fruit  trees  on  the  whole  have  been  com- 
paratively free  from  them. 

Another  enemy  of  the  apple,  the  Codling  moth  (Corpocopia  pomondla)  committed  consid- 
erable injury  this  season,  and  in  one  orchard,  for  example,  on  Davenport  Road,  evidences  of  its 
preaence  could  be  detected  in  about  seventy -five  per  cent,  of  the  apples. 
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The  TuBHock  raoth  [Orgyia  iencwiiiymn)  Fig».  24  and  25,  ia  still  by  far  the  mojt  foimidable 
«neinj  of  our  shade  trees,  although  it  a|ipu»r8 
to  be  graduitlly  diminUhing  in  numben  and  mm 
diatinctly  leu  abundant  than  it  baa  been  during 
the  pact  three  or  four  years.  Very  few  trees  were 
•beerved  that  were  completely  stripped  or  nearly 
BO,  though  in  the  lower  part  of  the  city  there 
were  a  good  many  badly  disfigured  trees.  .Very 
little  has  yet  been  done  to  control  its  ravages.         Fie.  ts.    Tuwork  Hotb  CiMrpiiitr,  ruii-arawn. 

On  the  above  property  there  was  a  large  planUtion  of  red  currant  biuhes,  which,  at  the 
time  they  were  seen  by  the  writer  (August  16)  were  almost  completely  stripped  by  the  lariw 


Ki|{.  lis.    C'urn>itBaw-n>  :  a  uikIe  ;  b  (euialf.  Pig.  Si.    Cumnl  l$ft«-n>' cJitcnultn 

of  the  imported  curranttSaw-Hy  {Hematu$  rtntricoma)  Figi.  26,  27  and  28.     They  occurred  in 
ultitudes  und  in  various  stages  of  development,  and  although  the  uurrant  bushes  were  nearly 

bare  of  foliage,  an   adjacent   patch  of  gooseberries   was  almost  entirely  free  from  the  pest. 

Notwithstanding  the  condition  of  the  foliuge  the  fruit  was  abundant  and  of  krge  size. 

About  the  middle  of  May  a  large  number  of  Pin  cherry  treea  {Pnimu   Petitist/loauiai)  in 

High  Park  were  found  to  be  badly  attacked  by  the  Cherry  Aphis  (  Hyiiu  cenui)  tbe  leaves  at 
the  ends  of  the  branches  being  very  much  crumpled 
and  disfigured.  Subsequently  they  were  found  plen- 
tifully on  the  wild  black  cherry  And  also  on  the 
cultivated  cherry. 

The  Cabbie  Butterfly  {Fimt  raput)  has  been 
exceedinj^ly  abundant  this  summer  and  has  caused  a 
great  deal  of  damage  tocabbnges  and  allied  veget«blea 
in  this  locality.  On  Auj^ust  16.  while  inspecting  a 
large  market  garden  north  of  the  city,  the  writer 
observed  great  numbers  of  the  iarvce  in  all  stages  on  a 
large  bed  of  cabbages.  They  were  to  be  found  prac- 
tically on  every  head,  and  many  plants  were  quite 
unmarketable.  An  adjacent  bed  of  caulifloweia  was 
but  little  affected,  though  a  few  caterpillars  ware 

fig.  48.    Ourrmnt  S»«-(lv  :  leaf  »hnwin)(  mfB  unci  ,        ^  c.iia  i  ,111, 

hoifi  tittii  by  the  yuuiiK  larvn.  founH  on  some  of   the  heads.      In  another  bed  of 

cabbages  only  a  few  hundred  yards  distant  from  the  one  just  referred  to,  the  oterpillan 
were  much  fewer  in  nuraben  though  plentiful  enough. 
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The  onlj  other  serious  pest  noticed  attacking  garden  vogetsbles  waa  the  Potato  Beetle  {Dory- 
pkora  lO-Hiifdia,  Say),  which  occurred  in  diEtressin^fly  lii^e  numbeia  on  potatoes,  thoi^ih 
tomatoes  as  far  as  the  writer  observed  were  prettj  free  from  them. 

An  insect  injurious  to  shrubs  and  shade-trees  which  seems  to  be  od  the  increase  lately  is 
Ofmenit  prmtiosa,  a  large  stoutlj-built  leafhopper  resembling  a  small  bluish  gref  moth.  I 
first  noticed  them  in  large  numbers  in  1901  on  some  shrubs  which  were  planted  in  the  spring 
of  the  same  year.  This  year  they  were  everywhere  and  showed  themselves  to  be  posseMed  of 
by  no  means  a  restricted  appetite.  Whilp  moat  abundant  on  the  Virginia  creeper  and  grape- 
vine they  were  common  on  many  other  shrubs  and  trees,  etc.,  such  as  the  elm,  maple,  bass- 
wood,  gooseberry,  almond,  Tartarian  honeysuckle  and  rhubirb.  The  larves  are  whitish 
creatures  nut  much  like  the  adults  in  appearance,  and  have  the  habit  of  arranging  themselves  in 
irregular  rows  along  the  smaller  branches  and  twigs,  the  whole  aggregation  being  partly 
enveloped  in  a  tfhite  Hocculent  material.  The  full-grown  insects  were  first  observed  tewaids 
the  end  of  July  and  remained  until  the  beginning  of  October.  Late  in  September  they  could 
be  seen  resting  c>n  the  trunks  of  almost  every  shade  tree  except  hone  chestnuts,  upon  which 
they  were  very  scarce  and  were  probably  accidental. 

Among  the  insects  which  were  abundant  last  year  but  have  not  been  troablesome  this 
season  the  Birch  Bucculatrix  iBruxiiljilrU  Ca iiadeiisiseUa)  is  notaworthy.  The  trees  have  been 
quite  healthy  the  whole  of  this  year,  though  in  May  I  noticed  that  some  of  them  were  rather 
badly  infested  with  a  large  species  of  aphid.  Butterflies  on  the  whole  have  been  scarce 
according  to  the  statements  of  local  collectors,  and  two  of  our  most  destructive  grasshoppers 
Mtlayuipl'is  allanii  and  CimiiiUa  peUiicida  were  not  nearly  so  numerous  as  usual,  probably 
owing  to  the  wet  season,  since  both  species  thrive  beat  in  hot  dry  weather. 
DivwioN  No.  5— London  Dimtrict.  Bv  J,  A.  Balkwill. 
I  am  very  happy  to  report  that  we  have  ni)t  had  any  insect  visitations  of  a  serious  nature 
in  this  district  during  the  past  season. 

Last  winter  my  ntt«ntion  was  called  to  some 
larva;  which  were  doing  consideraole  injury 
to  bay^in  bams  in  a  part  of  London  Township. 
They  were  so  plentiful  that  I  collected  over  30 
of  them  from  a  nmall  hundful  of  hay,  and  Mr. 
Mofl'iit  kindly  identified  them  as  the  Dry  Clover 
Moth  (Asopia  cotlatU),  Fig.  29.  By  spinning  their 
webs  over  the  stems  of  the  hay,  they  made  it  so 
unpleasant  that  horses  and  cattle  did  not  care  to 
eat  it.  and  it  thus  caused  a  serious  loss  to  thiisc  in 
whose  barns  it  was  found. 

In  August,  durins  our 
Horticultural    Society  h 

Flower  Show,  Mr.  Butler,  St.  George  Street,  London,  asked  me  if  I 
knew  a  beetle  that  attacked  the  asparagus  ;  from  his  description  I 
suspected  that  it  was  new,  and  therefore  asked  him  to  bring  rue  some 
of  them,  which  he  did  the  next  day.  On  shewing  them  to  Dr.  Bethune, 
who  is  always  willing  to  oblige,  he  identified  them  as  the  Asparagus 
beetle  OriocerU  l^-pwidata  (Fig.  30).  This,  I  think,  is  the  first 
record  of  this  insect  for  the  London  district. 

The  Oodliug  Moth  has  not  been  as  much  in  evidence  this  season 
as  formerly,  no  doubt  caused  by  the  cold,  wet  weather,  and  this,  I 
think,  is  the  reason  that  insects  in  general  have  not  been  so  plentiful 
as  usual,  mosquitoes  excepted. 
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The  Datana,'  which  did  bo  much  injury  to  Black  Walnut  and  Hickory  trees  la-tj>ear, 
'  appeared  again  thia  svaaon,  but  i[i  very  much  nmnller  numh'Ta,  trnd  the  dtm>ge  wa*  verj  lighL 

The  BuSalo  Carpet  Beetle 
(Fig.  31}  has  become  a  aerioue 
pest  in  thin  district,  and  causes 
great  kfts  in  carjieti  and  ether  r 
wor'llen  articlea.  To  give  an  ideik 
of  how  plentiful  they  are,  I  may 
mention  that  on  one  bush  of 
Spinet  ill  6  days  I  collected 
over  100  beetles. 

Fig,  31.    Buffalo  B«U(.    a.  liws  (ilrWniotive  bUs*)  :  t.  pu|»  nnthin  larval 


In  the  discussion  which  followed  the  reading  of  the  Directors'  report*,  Prof.  Lochhead 
remarked  upon  the  progroaa  of  the  Asparagua  beetles.  Criocerit  IS-punctuta  (Fi;;.  30)  had 
taken  the  lead  of  the  other  apeciea,  C.  (uparagi  (Fig.  32),  in  their  westward  movemeot,  while 
in  ihe  oelgbboriiig  States  the  apposite  wbh  the  caae. 
Last  year  tbey  had  reached  Guelph.  the  former  species 
being  much  the  more  abundiuit,  and  now  it  alone  had 
arrived  at  Iiondon.  Dr.  Fletcher  stated  that  in  the 
Nia^ra  District  both  species  were  equally  abundant, 
and  he  thought  it  remarkable  that  the  IS-spotted ' 
beetle  should  have  moved  faster  than  the  other.  The 
asparagus  rust  he  found  very  injurioui  last  year  at 
Ottawa,  but  this  year  there  was  very  li'.tle  of  it.  Mr. 
Balkwill  had  observed  the  same  thing  in  garden*  in 
London,  where  much  injury  had  been  caused  by  nut 
;  he  also  stated  that  the  Codling  Moth  was  very 
.  Fisher  asked  how  it  was  that  the  Codling  Hoth 
Balkwill  said  that  he  could  not  account  for  it,  aa 
spraying.  Mr.  Fisher  thought  that  the  diminution  in  the 
been  caused  by  the  small  crop  of  fruit  last  year, 


Fig.  33.    Aq»rA4nii 


last  year  it  was  not  noticeable,  this 

little  in  evidence  in  this  neighborhood. 

waa  so  rare  in  the  District  referred  to. 

the  owners  of  orchards  had  done 

numbers  of  the  insect  must  ha' 

deprived  it  of  a  sufficient  supply  of  food,  and  therefore  prevented  a  large  number  of  the  w 

from  attaining  their  maturity.     Ue  then  aiked  what  steps  should   be  taken   to  control   the 

Asparagus  beetles.     In  teply  it  was  stated   that  goud  results   hail   followed  from  dusting  the 

plants  regularly  with  fresh  lime  when  the  larvaj  were  upon  them. 

Dr.  Fletcher,  in  retdronca  to  the  Codling  Worm  (Fig.  33)  urged  very  strongly  the  impi>rt^ 
ance  of  spraying  during  such  a  year  a.  this,  when  their  numbers  were  fewer  than  usual.  We 
now  had  the  enemy  at  its  weakest,  and  oo'ild  without  much  difficulty  reduce  its  nuiiiliers  to 
such  an  extent  that  it  would  take  some  time  to  become  abunddnt  again.  Furthermore,  fiood 
fruit  brings  a  high  price  ;  it  pays  well,  therefore,  to  persevere  in  spraying.  He  consid«red  that 
the  reductiun  in  the  numbers  of  the  insect  was  due  to  the  cold,  wet  season,  the  small  food  sup- 
ply and  the  exten<]ed  use  of  spraying  throughout  the  country.  Among  the  enemies  to  this  fruit, 
be  mentioned  the  Apple-Weevil  (Anthoiuimvs  i/'iaiirigibbva).  Fig.  34,  which  he  had  found  also 
in  wild  haws,  and  the  Plum  CurcuLo,  which  often  attacks  apples, 

Mr.  Fisher  spoke  of  tho  best  means  of  controlling  the  Codling  moth  ;  he  considered  the 
bandage  Rystem  the  most  effective  of  all.  but  the  bandages  must  be  removed  at  least  every  ten 
daya  and  the  hark  beneath  them  scraped.     If  this  is  not  done,  the  bandage  proves  the  moat 


I»0»  ENTOMOLOGICAL  SOCIETY.  43 

•onvenieDt  and  s»feet  place  for  the  worm  to  change  into  a  chrjisalii,  and  thua  far  mure  ham 
than  good  ia  done.  He  atrougty  recommended  three  tbing4'~6rtt,  apray  with  Parw  greea 
during  the  first  week  aft«r  the  blotBomH  have  fallen,  later  than  that  ii  of  no  uae  ;  seoond, 
bandage  the  trees  and  remove  regularly  ;  third,  keep  hofjs  in  the  orchard  to  eat  up  the  fallea 
fruit  and  thus  destroy  the  worms  contained  in  it. 

Dr.  Fletoher  said  that  spraying,  properly  done,  saved  sevenly-tive  per  cent,  of  the  fruit. 
East  of  Toronto  there  was  only  one  brood  of  the  Codling  moth  in  the  year  and  therefor* 
kandafting  the  trees  was  of  no  use,  but  west  of  Toronto  there  were  two  broods  per  annnm.  the 
■eciind  being  much  the  vorst.  and  there  bandaging  produced  uicellent  retulta.  The  bandagta 
ahonld  be  passed  through  a  cloth  as -wringer  which  could  be  carried  in  a  wheelbarrow  from  tree 
ko  tree,  or  they  might  \m  dipped  into  scalding  water.  The  worms,  however,  will  not  all  be 
found  in  the  bandages,  for  about  half  of  them  burrow  into  the  bark  ;  these  can  be  got  rid  of 
by  scraping  with  a  wire  bru)h  which  effectually  tears  them  out.of  their  burrows.  He  considered 
burlap  or  sacking  the  best  material  fur  the  bandage 
and  straw  the  very  worst,  because  it  is  so  hard  t« 
put  on  and  makes  such*  a  litter  in  the  orchard. 
One  or  two  thicknesses  of  burlap,  five  or  six  inohea 
in  width,  tied  in  the  middle  with  a  string,  nukes 
a  satisfactory  bandai^e.  Hogs  were  very  useful  i» 
the  orchard  to  devour  the  fallen  fruit.      The  moth 
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did  not  lay  her  eggs  till  the  fruit  was  about  the  size  of  a  pea  and  continued  laying  till  it  waa  as 
lance  ail  a  hickory  nut ;  during  this  period  spraying  should  be  done. 

Hr.  Fisher  said  that  the  calyx  (at  the  tip  of  the  young  fruit)  c1''Bes  about  a  week  after  the 
blossom  falls,  and  therefore  it  is  necessary  to  spray  early. 

Prof.  Lochhead  found  the  Haseltine  trap-lanterns  perfectly  worthless  as  regards  the 
destruction  of  the  Codling  moth.  They  caught  as  miiny  beneficial  as  injurious  insects,  but  n« 
Codling  moths.  "  The  Expansive  Tree. protector"  is  all  right  in  principle,  as  it  is  a  bandage, 
but  he  found  in  nearly  every  instHnce  that  it  was  doing  harm  to  the  tree.  The  poisonous  sub- 
stance with  which  the  felting  is  soaked  wan  not  effective  ;  the  CodlinK  larvie  were  lively  and 
active  in  it,  also  spiderh  and  other  insects  which  took  advjnt^e  of  the  shelter.  He  had  also 
found  larvif  crawling  over  the  sticky  substance  which  was  supposed  tu  be  a  omplete  barrier  ' 
against  them.  The  worst  feature  about  it  is  that  it  is  said  to  expand  automatically  with  the 
growth  of  the  tree  ;  he  found  that  it  failed  to  do  so.  but  gradually  cut  right  into  the  wood 
through  the  bark  and  in  time  girdled  the  tree  ;  this  cnuld  only  be  prevented  by  frequently 
opening  and  moving  it.  Sacking  or  burlap  was  ever  so  much  better,  as  well  ae  cheaper  and 
simpler  He  was  surprised  to  find  how  remarkably  active  the  agents  have  been  in  selling  thee* 
"  protectors"  ;  they  were  to  be  seen  in  orchards  all  over  the  country. 

Mr.  Evani  said  that  in  his  trap-Jantem  (described  in  the  last  Annual  Iteport)he  had  caught 
a  great  variety  of  insects,  but  no  Codling  moths.     They  are  evidently  not  attracted  by  light 
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Mr.  Walter  Smith  related  his  eTperience  with  bandages,  and  said  that  the  main  cause  of 
failure  in  their  use  is  that  people  will  not  take  the  trouble  to  remove  them  regularly  and  then 

I 

they  become  excellent  hiding  places  for  the  worms. 

Mr.  Fisher  found  it  a  good  plan  to  drive  two  nails  into  the  tree  and  leave  them  there  ;  the 
string  of  the  bandages  could  be  twisted  around  them  and  released  when  the  bandages  were 
taken  off  in. much  less  time  than  was  required  for  tying  and  untying. 

Mr.  Balkwill  spoke  of  the  scarcity  of  clover  seed  this  year,  and  wished  to  know  whether 
this  could  be  attributed  to  the  destruction  of  the  crop  by  the  clover-seed  weevil  {Phytononvus 
piifictatiM)  ;  his  own  opinion  was  that  the  scanty  supply  of  seed  was  due  to  the  character  of  the 
season.  The  weather  had  been  continuously  cold  and  wet,  so  that  the  blossoms  did  not  open 
and  consequently  the  flowers  were  not  fertilized. 

Dr.  Fletcher  said  that  he  had  found  the  weevil  abundant  in  British  Columbia  this  year. 
Dr.  Bethune  stated  that  last  year  it  was  very  numerous  in  London  but  this  year  he  had  nut 
seen  a  single  specimen. 


*    REPORT  OF  THE  COUNCIL. 

The  Council  of  the  Entomological  Society  of  Ontario  begs  to  present  its  report  for  the 
yenr  1901-2. 

The  thirty-eighth  annual  meeting  of  the  Society  was  held  in  London  in  November,  1901, 
and  was  well  attended  by  members  from  a  distance  as  well  as  those  resident  m  the  city.  It 
was  also  favoured  with  the  presence  of  the  Hon.  J.  Dryden,  Minister  of  Agriculture  for  Ontario, 
and  Mr.  G.  C.  Creelman,  Superintendent  of  the  l<*armers'  Institutes  of  Ontario.  During  the 
first  afternoon  a  conference  was  held  to  discuss  the  progress,  present  aspect  and  future  outlook 
of  the  San  Jos^  scale  in  Ontario.  In  the  evening  a  public  meeting  was  held  in  the  Normal 
School  :  the  chair  was  taken  by  the  Hon.  J.  Dryden,  who  delivered  the  opening  address.  The 
Rev  Dr.  Fyles  then  read  his  presidential  address  on  '^  The  Importance  of  Entomological 
Studies  to  the  Community  at  Large,"  and  illustrated  his  remarks  with  beautiful  coloured  dia- 
grams, the  work  of  his  own  hand.  Dr.  Fletcher  followed  with  an  address  on  **  The  Value  of 
Nature  Study  in  Education,"  and  concluded  with  an  exhibition  of  lantern  slides  of  plants, 
insects  and  other  natural  objects  of  intere-^t.  The  following  day  was  occupied  with  the  reading 
of  papers  and  the  reports  of  the  officers,  branches  and  sections  of  the  Society. 

The  thirty  second  Annual  Report  on  economic  and  general  Entomology  was  presented  to  the 
Minister  of  Agriculture  for  Ontario  in  February  last  and  was  printed  and  distributed  in  the 
beginning  of  May.  It  contained  128  pages  and  whs  illustrated  with  three  maps  and  tifty-eight 
figures  in  the  text,  a  photogravure  portrait  of  the  late  Miss  Eleanor  A.  Ormerod  aud  a  very 
beautiful  full-page  plate  of  thirty-three  v^ryinj^  specimens  of  Hyphantria  cuhen  kindly  con- 
tributed by  Mr.  Henry  H.  Lyman  in  illustration  of  his  paper  on  **The  North  American  Fall 
Web- worms."  Besides  the  account  of  the  conference  on  the  San  J os^  scale  and  the  proceed- 
ings at  the  annual  meeting,  the  Report  contained  papers  on  the  injurious  insects  of  the  year 
by  Messrs.  Youn^,  Evans,  Johnston,  Lochhead  and  Moflat ;  **Tho  Painted  Lady  Butterfly" 
and  the  **  Entomolojjical  Record  for  1901,"  a  new  feature  which^  is  to  be  continued  annually, 
by  Dr.  Fletcher  ;  **The  trend  of  Insect  difl'usion  in  North  America,"  the  "Imported  Willow 
and  Poplar  Ourculio,"  and  **  The  Common  Cheese- mite  living  in  Sporotrichum  globuliferum," 
by  Prof.  F.  M.  Webster  ;  papers  by  Prof  Lochhead  on  the  **  Hibernation  of  Insects"  and 
**Natur«^  study  Lessons  on  Mosquitoes";  by  Mr.  Moffat  on  **Anosia  Archippus  does  not 
Hibernate";  by  Mr.  Evans,  on  *'CollecMng  at  Light";  Mr.  Winn,  on  captures  made  at 
'*  The  Milk-weed  at  Dusk"  ;  Mr.  Walker,  on  "  A  Collecting  Trip  in  South- Western  Ontario"  ; 
Mr.  Oib-»on,  on  **  A  Day  at  the  Mer  Bleue."     Dr.  Fyles  contributed  a  paper  on  *'  Cricket r," 
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and  Mr.  J.  B.  Williams,  on  ''The  Food  of  the  Grass  Snake."  The  volume  closed  with  a 
report  from  the  North-  West  (Canada)  Entomological  Society  and  obituary  notices  of  the  late 
Miss  Ormeroil  and  Mr.  Otto  Lugger. 

The  Canadian  Ejitomoloyist  has  been  regularly  issued  at  the  beginning  of  each  month* 
The  33rd  volume  was  completed  in  December  last ;  it  consisted  of  348  pages,  illustrated  with 
five  full-page  plates  and  eleven  figures  from  original  drawings.  The  contributors  number 
sixty-two  and  represent  Canada,  the  United  States,  England,  Germany,  Luxembourg  and 
India.  Of  the  34th  volume  ten  numbers  have  thus  far  been  published  ;  those  for  November 
and  December  will  be  duly  issued  at  the  beginning  of  their  respecive  montht*. 

During  the  greater  part  of  the  year  meetings  for  the  study  of  Entomology  have  been 
held  on  Tuesday  evenings,  followed  during  the  summer  months  when  the  weather  was  favour- 
able by  collectins;  excursions  on  Saturday  afternoons.  The  Geological  Section  has  met  regu> 
larly  on  Thursday  evenings  ;  the  Ornithological  once  a  month  on  Fridays  ;  the  Microscopical 
on  alternate  Saturdays  during;  the  winter  and  the  Botanical  dnring  the  summer  and  autumn. 
The  reports  of  these  Sections,  giving  a  record  of  their  proceedings,  will  be  read  at  this  meeting 
and  be  published  in  the  next  Annual  ReiX)rt  of  the  Society. 

The  good  work  of  the  Society  has  been  much  extended  by  the  delivery  of  popular  lectures 
by  several  of  the  members.  Dr.  James  Fletcher  has  given  a  large  number  on  insects,  noxious 
weeds  and  nature  study  in  various  peaces  in  Ontario,  Quebec,  the  Maritime  Provinces,  Mani- 
toba, the  North- West  Territ<iries  and  British  Columbia,  iu  fact  from  one  end  of  the  D«iminion 
to  the  other.  Dr.  Bethune  has  lectured,  chiefly  to  school  children  and  horticultural  societies, 
in  London  and  a  number  of  towns  not  far  distant,  on  noxious,  interesting  and  beneficial 
insects.  Mr.  W.  E.  Saunders  has  addressed  teachers  and  other  assemblies  in  Montreal, 
Ottawa,  London  and  elsewhere,  on  **The  Birds  of  Canada.'*  The  Rfv.  Dr.  Fyles  has  given 
popular  lectures  on  Entomidogy  in  Quebec  and  Levis,  P.  Que.  ;  and  Prof.  Lochhead  has 
delivered  lectures  on  entomological  subjects  in  Guelph,  Port  Elgin,  Owen  Sound,  Beeton, 
Woodstock  and  Hamilton. 

All  of  which  is  respectfully  submitted.  ^ 

Thomas  W.  Fylb*»,  Presidents 


REPORT  OF  THE  MONTREAL  BRANCH. 

The  241st  regular  and  29th  annual  meeting  of  the  Montreal  Branch  of  the  Entomological 
Society  of  Ontario  was  held  in  the  library  of  the  Natural  History  Society,  University  street, 
on  Tuesday  evening,  May  13th,  1902. 

Owing  to  the  absence  of  the  President,  due  to  illnest*,  Mr.  Charles  Stevenson,  Vice- 
President,  occupied  the  chair. 

The  minutes  of  the  last  meeting  were  read,  and*minutes  of  last  annual  meeting  taken  a 
read  and  confirmed. 

The  Vice-President  on  behalf  of  the  Council  read  the  following  report  ; 

Report  of  tub  Council. 

The  Council  takes  pleasure  in  presenting  the  following  report  of  the  Society's  work  during 
the  seasons  1901  to  1902  : 

Nine  regular  meeting  have  been  held,  the  average  attendanoe  being  seven. 
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Sereral  Held  days  were  held,  the  principal  ones  beino;  as  follows  : — 

Point  aux  Trembles Ist  June. 

'     St.  Martin  Junction 15th      '* 

Outremont 22nd      ** 

St.  Hilaire Ist  July. 

The  following  papers  were  read  : 

The  Dissemination  of  Disease  by  Dipterous  Insects  . . .  Charles  Stevenson. 
Curious  Effects  of  the  Attack  of  an  Asilus  Fly  on  Colias 

PhUodice   A.  F.  Winn. 

Is  Telea  palyphem-is  double  trooded  somewhere  i Charles  Stevenson. 

On^the  Family  of  Flies  called  the  Syrphidae 0.  Chagnon. 

Eggs  of  Tdype  velleda  A.  F.  Winn. 

On  collecting  and  preserving  micro-lepidoptera H.  H.  Lyman. 

The  Milkweed  at  dusk A.  F.  Winn. 

A  new  Gortyna  and  notes  on  the  Genus   H.  H.  Lyman. 

Coloration  of  Insects Graeme  M.  Stewart,  Toronto. 

The  Asilidte  or  Robber  Flies G.  Chagnon. 

The*North  American  Fall  Web-worms H.  H.  Lyman. 

An  Assam  Danais  and  its  mimics Charles  Stevenson. 

An^^Hermaphrodite  Lyc«BDa A.  F.  Winn. 

An  Introduction  io  the  order  Hemiptera G.  A.  Moore. 

Notes  on  Enroata  solidagiuis  Firch G.  Chagnon. 

Notes  on  Lyama  Scudderii  H.  H.  Lyman. 

Lepidopterous  Irisation Charles  Stevenson. 

Remarks  chiefly  on  HydifKcias A.  F.  Winn. 

Our  staff  of  members  remains  practically  the  same  as  last  year. 

Mr.  A.  E.  Norris  has  kindly  offered  us  room  in  his  place  of  business  to  locate  there  our 
cabinet  and  collection.  We  must  all  offer  to  this  gentlemen  our  sincere  thanks  for  the  kind 
assistance  he  has  given  us  in  this  way. 

Through  the  generous  contribution  of  several  of  our  members,  our  collection  now  amounts 
to  probably  5C0  or  600  species  which  practically  fill  up  the  dozen  drawers  we  bought  at  the 
beginning  of  the  yrar. 

An  innovation  introduced  this  year  was  the  filing  of  all  papers  read  at  our  meetings  so  to 
be  accessible  for  future  reference. 

The  report  of  the  Treasurer  will  now  be  submitted  to  you,  and  also  that  of  our  Curator 
and  Librarian  who  will  give  you  many  details  as  to  the  exact  condition  of  our  collection  of 
insects. 

Submitted  on  behalf  of  the  Council. 

(Signed)        G.  Chaonon, 

President. 

The  Treasurer  then  submitted  his  report,  showing  a  baUnce  on  hand  of  $47.52. 

The  Librarian  and  Curator  then  presented  his  reports  showing  that  valuable  contributioTis 
towards  the  collections  of  the  Brarch  had  been  received  ;  from  Mr.  Winn  98  specimt  ns  of 
Lepidoptera  and  134  specimens  belonging  to  other  orders,  from  Miss  Emily  L.  Morton  a 
very  valuable  donation  of  eight  hybrids  of  her  own  rearing,  from  Mr.  Chagnon  94  specimens 
of  Diptera  representing  51  species,  from  Mr.  Norris  43  specimens  of  Lepidoptera,  from  Mr. 
Stevenson  20  specimens  of  butterflies,  from  Mr.  Denny  13  specimens  of  butterflies.  Mr. 
Beaulieu  has  promised  a  large  number  of  specimens  of  Coleoptera  and  Mr.  Lyman  a  number 
'  Western  Lepidopterr. 
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The  library  is  still  of  very  modest  proportions  but  the  following  additions  have  been 
made  :  Howard's  **  Insect  Book,"  by  purchase  ;  **The  Grambidse  of  North  America,"  by  C.  H. 
Femald,  A.M.,  Ph.D.,  presented  by  the  author  ;  **  Annotated  Catalogue  of  the  Butterflies  of 
New  Hampshire/'  by  Wm.  F.  Fiske,  presented  by  C.  M.  Weed  through  H.  H.  Lyman. 

It  was  then  moved  by  Mr.  A .  Griflin,  seconded .  by  Mr.  A.  F.  Winn,  that  the  reports  be 
received  and  adopted.     Carried. 

The  Secretary  then  rea'i  th&  Annual  Address  of  the  President,  after  which  the  election  of 
officers  for  the  ensuing  year  took  place  with  the  following  result :  President,  Charles  Steven- 
son ;  Vice-President,  A.  E.  N orris ;  Librarian  and  Curator,  A.  E.  Norris  ;  Secretary  and 
Treasurer,  G.  A.  Moore  ;  Council,  Henry  H.  Lyman,  G.  Chagnon,  D.  Brainerd. 

On  motion  of  Mr.  Lyman,  seconded  by  Mr.  Griffin,  the  night  for  meetings  wa«i  changed 
from  the  second  to  the  flrst  Tuesday  in  the  month,  as  in  the  early  years  of  the  Branch. 

On  motion  of  Mr.  Lyman,  seconded  by  Mr.  Winn,  $6.00  was  voted  for  the  purchase  of 
early  volumes  of  T/ie  Canadian  Entmrwlogist  for  the  Branch  Library. 

Messrs.  Stevenson,  Chagnon  and  Winn  were  elected  a  Field  Day  Committee. 

Mr.  Lyman  then  presented  55  specimens  of  Lepidoptera,  chiefly  western,  for  the  Branch 
Cabinet. 

Mr.  Lyman  read  a  paper  entitled  **  What  is  a  Genus  ? " 

Mr.  Norritf  then  exhibited,  with  the  help  of  Mr.  (iriffin  and  the  lantern  of  the  Natural 
History  Society,  a  collection  of  excellent  coloured  slides  of  Lepidoptera. 

On  the  adjournment  of  the  meeting  the  members  were  entertained  with  refreshments  by 
Mr.  Griffin. 

G.  A.  MooBF, 

Secretary. 


REPORT  OF  THE  QUEBEC  BRANCH. 
President's  Report. 

The  Quebec  Branch  of  the  Entomological  Society  of  Ontario  has  entered  upon  the  sixth 
year  of  its  existence. 

We  still  have  a  goodly  number  of  members  though  several  of  our  young  people  have 
entered  business  houses  and  can  no  longer  &;ive  attention  to  entomology.  Some  of  our  mem- 
bers have  moved  to  distant  parts  of  the  country  and  some  have  been  taken  away  by  death. 
We  here  record  with  sorrow  the  demise  of  Miss  Bella  Thompson.  After  a  long  illness,  borne 
with  much  patience  and  resignation,  she  departed  this  life  on  the  22nd  of  June  last.  The 
friends  of  this  lady  have  our  deep  sympathy. 

The  weather  during  the  past  season  has  been  remarkably  variable — too  cold  and  wet  for 
insect  life  to  flourish.  We  had,  however,  a  very  enjoyable  field  day  on  the  9th  July  at  the 
Island  of  Orleans.  But  few  insect  captures  were  made,  but  some  pleasant  hours  were  spent  in 
the  grounds  of  Mr.  and  Mrs.  Morgan  aiid  those  of  the  Hon.  R.  and  Mrs.  Turner.  On  this 
occasion  we  found  the  oak  trees  infested  with  the  Snout-heetle  Balaninns  nastciis,  Say. 

A  specimen  of  the  rare  wasp,  Vespa  rtifa^  Linneus,  was  taken  on  the  island,  and  a  nest  of 
Vespa  Germanica^  Fabr,  was  discovered  there. 

Vespa  areiunria^  Fabr,  was  abundant  in  the  woods  round  Fort  No.  2,  Levis,  in  August  ; 
and  PampkUa  Manitoba^  Scadder,  was  seen  in  the  same  month  and  in  the  same  locality. 

A  tortoise  beetle  new  to  the  province  has  appeared  at  Levis  this  year.  It  feeds  upon  the 
burdock  and  the  Canadian  thistle  Specimens  of  this  insect  have  been  sent  to  the  British 
Museum  for  identification. 
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Report  of  Council. 

The  Branch  now  includes  32  members  (24  adults  and  8  juniors.) 

The  treasurer's  report  is  submitted,  and  will  no  doubt  be  found  satisfactory. 

The  continued  rainy  weather  of  last  summer  prevented  the  members  from  having  many 

tield-days  but  a  very  enjoyable  one  was  held  on  the  Island  of  Orleans  on  the  9th  July. 

Our  thanks  are  due  to  the  authorities  of  Morrin  College  for  having  continued  to  allow  as 

the  use  of  their  rooms  for  our  meetings. 

Crawford  Lindsay, 

Sec-Treas. 

The  following  were  elected  officers  : — President,  Kev.  Dr.  Fyles  ;  Vice-president,  Miss  E. 
MacDonald  ;  Council,  Hon.  R.  Turner,  Rev.  F.  G.  Scott,  Mrs.  R.  Turner,  Miss  Bickell,  Miss 
Freeman  ;  Secretary-Treasurer,  Lt.-Col.  Crawford  Lindsay. 


REPORT  OF  THE  TORONTO  BRANCH 

Of  the  Entomological  Society  of  Ontario  for  the  year  1901-2,  ending  April  30,  1902.^  Read 
at  the  Annual  Meeting,  held  in  the  Education  Department  Building,  May  16th,  1902.  Mr.  £. 
M.  Walker,  vice-president,  in  the  chair. 

Gentlemen  : 

During  the  past  year  ten  meetings  have  been  held,  and  the  following  papers  have  been 
read  before  the  Society  : — 

*'  A  Collecting  Trip  in  South-western  Ontario  " E.  M.  Walker. 

**  An  Evening  at  the  Milkweed  " A.  F.  Winn. 

'*  Butterfly  Collecting  in  1901" J.  B.  Williams. 

*'  Some  Interesting  Lepidopt^rous  Larval  Habits" Arthur  Gibson. 

'*  The  Canadian  Stick  Insect" J.  B.  Williams. 

**  On  Crickets  " KM.  Walker. 

Two  meetings  were  occupied  with  the  *'  Exhibition  of  Specimens,"  and  at  the  special 
meeting  in  November  addresses  were  given  by  Mr.  Arthur  Gibson  and  Dr.  Fletcher,  of  Ottawa, 
and  by  Mr.  H.  H.  Lyman,  of  Montreal,  these  gentlemen  having  kindly  arranged  to  be  present 
on  their  way  back  from  the  London  meetings.  A  number  of  tie  Natural  History  Society 
members  came  to  this  meeting,  as  well  as  those  of  our  own  Branch,  and  a  very  pleasant  even- 
ing was  spent  in  listening  to  and  conversing  with  our  three  visitors. 

We  arranged  for  a  Field  Day  to  High  Park  on  the  24th  of  May,  1901,  but,  unfortunately, 
the  weather  made  any  expedition  of  this  kind  impossible  ;  however,  we  subsequently  went  to 
High  Park  for  the  afternoon  of  June  22nd,  and  had  an  interesting  and  successful  afternoon. 

A  number  of  additional  drawers  in  the  Education  Department  museum  have  been  corked 
and  glazed  for  the  collection  of  insects  that  the  Society  is  making  for  the^Department,  and  we 
have  now  plenty  of  space  to  re- arrange  the  collection  in  a  satisfactory  manner,  and  provide 
room  for  all  the  orders. 

The  Orthoptera,  Odonata  and  diurnal  Lepidoptera  have  already  been  re-arranged. 

We  have  subscribed  fir  the  **  Journal  of  the  New  York  Entomological  Society,"  the 
'*  Entomological  News"  and  the  **  Bulletins  of  the  New  York  State  Museum.". 

The  Branch  presented  a  series  of  the  very  beautiful  plates  of  scale  insects,  from  Bulletin 
No.  46,  to  the  Education  Departnunt  museum,  and  Mr.  Boyle,  the  Superintendent  of  the 
museum,  has  had  them  framed  and  hung  up  in  one  of  the  rooms. 

Valuable  papers  on  entomological  subjects  have  also  been  received  from  the  Central  Ex- 
perimental Farm  at  Ottawa,  the  United  States  Department  of  Agriculture  at  Washington,  and 
from  several  other  sources. 
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The  attendance  at  our  meetings  is  but  small,  and  we  have  only  added  one  new  name  to  our 
membership  during  the  year.  Most  societies  of  this  kind,  however,  have  their  '*  ups  and 
downs,"  and  we  must  hope  that  by  next  year  we  shall  be  able  to  report  that  the  attendance 
and  membership  are  goin^  up. 

E.  M.  Walker,  Vice-President. 

J.  B.  Williams,  Sec-Treasurer. 
Toronto,  May  16th,  1902. 

The  following  officers  were  elected  for  the  present  year  : — President,  E.  M.  Walker  ; 
Vice-President,  G.  M.  Stewart  ;  Secretary-Treasurer,  J.  B.  Williams  ;  Librarian  and  Curator, 
J.  H.  Webb  ;  Members  of  Council,  Arthur  Gibson,  John  Maughan,  jr.  « 


REPORT  OF  THE  TREASURER. 

Financial  Statement  of  the  Treasurer  of  the  Entomological  Society  of  Ontario  for  the  year 
ending  August  Slst,  1902. 


Rbckipts. 

Balance  from  previous  year $  48S  05 

Memben'fees 388  22 

Goveniment  Grant 1,000  00 

Proceeds  from  sales.  Pins,  Cork,  &o . . . .  14  23 

Proceeds  from  tales,  Entomologist 180  25 

Advertising 28  43 

Interest 15  32 


Total $2,059  60 


Auditors 


.    i    W.  H. 
•    (    J.  A. 


Hamilton. 
Balkwill. 


EXPINDITUBI. 

Printing $  731  34 

Expense,  Annual  Meeting  &  Reports. . .  270  97 

Salaries 375  00 

Rent 166  CO 

Library 36  98 

Expense— sundry 66  03 

Balance 414  18 


Total $2, 069  50 


Treasurer  : 


Jas.  H.  Bowmak. 


REPORT  OF  THE  LIBRARIAN  AND  CURATOR. 
For  tub  Yeab  Ending  31st  of  August,  1902. 

38  volumes  were  added  to  the  Library  during  the  year,  made  up  as  follows  : — 

Twenty-one  bound  volumes  of  Government  Reports,  Proceedings  and  Transactions  of 
Scientific  Societies,  Institutions,  <&c.,  the  most  important  of  which  is,  the  21st  Annual  Report 
of  the  U.  S.  Geological  Survey  for  the  Tears  1899  &  1900,  in  seven  large  volumes,  profusely 
illustrated,  with  maps,  and  accompanying  them  was,  the  Geological  and  Mineral  Resources  of 
the  ^Copper  River  District,  Alaska ;  also.  Reconnaissances  in  Cape  Nome  and  Norton  Bay 
Regions,  Alaska,  1901. 

By  purchase  :  The  three  first  volumes  of  the  Lepidoptera  Phalfen»  in  the  British  Museum, 
with  plates.     By  Sir  George  F.  Hampson,  Bart. 

Byjexchange  :  The  first  two  volumes  of  British  Lepidoptera.  By  J.  W.  Tutt,  F.E.S. 
Twelve  volumes  were  bound,  bring^ing  the  total  number  of  volumes  now  on  the  Register  up  to 
1,760. 

41*books  were  issued  to  local  members  during  the  year. 

Some  valuable  additions  were  made  to  the  Society's  native  collection  ;  and  several  rare  and 
interesting  specimens  were  secured  in  this  locality,  whilst  some  indicate  the  spread  of  injurious 
species. 

Respectfully  submitted. 

J.  Alston  Moffat. 
4  EN. 
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REPORT  OF  THE  BOTANICAL  SECTION. 

The  Botanical  Section  met  for  organization  on  SLst  May,  when  the  following  officers  were^ 
elected  for  the  year  1902  :— Chairman,  Rev.  Dr.  Bethune  ;  Vice-Chairman,  J.  Deamess  ; 
Secretary,  J.  A.  Balk  will. 

The  attendance  at  the  meetings,  which  were  held  every  second  week,  was  very  good,  and 
a  considerable  interest  has  been  maintained  during  the  season. 

An  outing  to  Thompson's  bog  was  held  on  July  1 1th,  but,  owing  to  the  wet  weather,  only 
a  small  number  attended.  The  bog  was  overflowed  with  water,  and  many  parts  could  not  be 
visited.  A  number  of  interesting  plants  were  brought  home,  but  no  new  plants  were  discov- 
ered.        * 

Mr.  J.  H.  Bowman  reported  an  outing  by  Rev.  T.  C.  Scott  and  himself,  when  the  follow- 
ing fungi  were  gathered,  cooked  and  eaten  :  Cainikardlus  ce&arttu,  Raasvda  heitrophyUc^ 
Psaliota  pUicomyces,  Lycoperdon  cyathiforme  ;  also  having  seen  a  very  large  Amanita  m%iacari(i^ 
with  a  number  of  dead  insects  near  by,  killed  by  eating  the  poisonous  mushroom. 

During  the  season  a  large  number  of  plants  were  brought  to  the  meetinKS,  examined  and 
identified. 

J.  A.  Balkwill, 

Secretary. 

REPORT  OF  THE  MICROSCOPICAL  SECTION  OF  THE  ENTOMOLOGICAL 

SOCIETY  OF  ONTARIO. 

The  Microscopical  Section  of  the  Entomological  Society  of  Ontario  takes  pleasure  in  pre- 
senting its  twelfth  annual  report. 

Since  the  last  annual  report  five  new  members  have  been  added  to  the  membership  roll  of 
the  Section,  namely  :   Messrs.  C.  W.  Horton,  G.  Escott,  N.  Beal,  J.  Tanton  and  C.  Parsons. 

The  re- organization  meeting  was  held  on  the  Twenty-eighth  of  September,  1901,  when  the 
following  officers  were  elected  : — 

Prof.  Jas.  H.  Bowman Chairman. 

Prof.  J.  Deamess Vice-Chairman. 

Mr.  E.  A.  Brown .* Secretary. 

Profs.  Bowman  &  Dearness  and  Mr.  C.  W.  Horton Executive  Committee. 

During  the  past  winter  (the  Microscopical  Section  resolves  into  the  Botanical  Section 
during  the  summer  months)  sixteen  regular  meetings  were  held,  with  an  average  of  ten  mem- 
bers, as  well  as  visitors.  At  the  request  of  the  Students  of  the  Western  University,  a  number 
of  the  members  of  the  section  assisted  in  the  programme  at  the  annual  Conversazione.  In 
addition  to  the  exhibition  of  a  number  of  the  slides  in  the  Society's  collection.  Prof.  Deamess 
demonstrated  *'  Life  in  a  Drop  of  Water  "  and  '*  Circulation  of  Blood  ;"  Dr.  Bethune  exhibited 
a  number  of  slides  of  Insects  or  their  parts,  while  Prof.  Bowman  prepared  Crystals  on  the  spot 
and,  by  means  of  the  polarLscope,  brought  out  their  beautiful  colors. 

From  time  to  time  throughout  the  season  papers  were  read  or  addresses  given  on  the 
following  subjects  : — 

Pond  Life Prof.  Bowman. 

How  Best  to  Mount  Seeds  for  Microscopic  Examination Prof.  Deameas. 

On  the  Theory  of  Colored  Light  Rays Prof.  Bowman. 

How  Best  to  Mount  Sections  of  Cloth Prof.  Bowman. 

On  Sertularia E.  A.  Brown. 
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Microscopic  Examination  of  Plant  Hairs Prof.  Bowman. 

On  the  Wet  Mounting  of  Pollen Prof.  Deamess.- 

On  the  Dissimilarity  of  the  Muscular  Tissue  of  an  Insect  and  a  Higher  Animal .  .Prof.  Deamess. 
Mono-bromide  of  Camphor  Crystals  and  Methods  of  Making  and  Mounting. . .  .Prof.  Bowman. 

Notes  on  the  Life  History  of  Trichina  Spiralis Prof.  Deamess. 

Practical  Study  of  Branchippus,  Cyclops  and  Cyprus Prof.  Bowman. 

Properties  of  the  New  Metal  Radium Dr.  Bethune. 

The  Respiration  of  SpirigsB. ' Mr.  ft.  W.  Rennie. 

On  the  Local  Distribution  of  Riccia  Natans Prof.  Bowman. 

On  the  Way  in  Which  Riccia  Natans  Passes  the  Winter Mr.  R.  W.  Rennie. 

In  addition  to  the  above  papers,  the  members  exhibited  many  beautiful  slides  of  crystals, 
sections  of  wood  and  insects. 

At  one  of  the  meetings  Mr.  Law  drew  the  attention  of  the  Section  to  the  difference  in» 
composition  of  specimens  of  sand  from  Santa  Pensaoola  (Florida)  and  Sable  Island.  The^ 
granules  of  the  former  were  sharply  cut,  of  a  whitish  color,  making  beautiful  polarisoopic 
objects,  while  the  latter  were  found  to  be  composed  of  Silica  stained  by  the  action  of  some 
metallic  oxide  and  presented  a  rounded  appearance.  Dr.  C.  Abbott,  who  for  some -time  has 
been  conducting  experiments  in  Micro-photography,  exhibited  some  interesting  and  instructive 
photographs,  which  go  to  show  the  advantages  to  be  derived  from  the  union  of  the  Microscope 
and  the  Camera. 

It  is  the  earnest  desire  of  each  member 'that,  during  the  near  future,  there  may  be  a  large 
increase  in  the  ranks  not  only  of  this  Section,  but  of  all  societies  that  have  for  their  motive  the 
advancement  of  science,  for  the  field  of  observation  and  study  is  large,  while  as  yet  the  laborers 
are  comparatively  few  in  number. 

All  which  is  respectfully  submitted. 

J  AS.  H.  BowiiAN,  Edgar  A.  Brown, 

Chairman.  Secretary. 

REPORT  OF  THE  ORNITHOLOGICAL  SECTION. 

During  the  year  just  past  the  Ornithological  Section  has  held  nine  regular  meetings  at 
which  the  attendance  has  aveiaged  over  six. 

At  these  meetings  many  interesting  subjects  have  been  brought  up  and  discussed  and 
many  valuable  notes  recorded.  One  bird  new  to  Canada  was  reported,  viz.  the  White-eyed 
Vireo,  by  W.  D.  Hobson,  Woodstock  ;  and  two  others,  the  King  Rail  and  the  American  Scoter, 
which  are  new  to  the  County  of  Middlesex,  were  also  noted. 

Two  Mammals  new  to  this  district  were  also  recorded  by  Mr.  Robert  Elliott :  an  undeter- 
mined Lemming  and  the  Pine  Mouso.  Specimens  of  these  were  shown  at  one  of  the  meetings 
and  they  were  stated  by  Mr.  Elliott  to  be  common,  though  no  one  else  had  succeeded  in  tak- 
ing any. 

Three  families  of  birds,  the  Vireos,  Swallows  and  Warblers,  have  been  studied  at  the 
meetings  and  twelve  papers  have  been  read  ;  two  of  these  were  published  in  **  The  Auk  "  and 
most  of  the  others  have  been  or  will  be  published  in  *'  The  Ottawa  Naturalist."  These  papers 
were  as  follows  : 

**  The  Bobolink's  love  for  its  home  ";  '*  The  Prairie  Homed  Lark  nesting  in  New  Bruns- 
wick ";  and  "  a  Hybrid  between  the  Sheep  and  the  Deer,"  by  Wm.  H.  Moore,  Scotch  Lake,  N.  B. 

**  The  American  Scoter  in  Middlesex  County  ;"  '  *  Nesting  habits  of  the  Ipswich  Sparrow  "  ; 
'* The  spots  on  the  eggs  of  the  Great  Blue  Heron;"  '' Eirly  Nesting  in  1902,"  by  W.  E. 
Saunders,  London. 
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*'The  Cardinal  an  established  resident  of  Ontario,"  and  *'Cubio  contents  of  the  eggB  of 
the  Buteos."  by  J.  E.  Keays,  London. 

*'  Recollections  of  the  Passenger  Pi}]:eon,"  by  Dr.  Bethune,  London, 

'*  The  Parula  Warbler  and  its  variety,"  by  Robert  EUiotc,  Bryanston. 

*'The  White-eyed  Vireo  at  Woodstock,"  by  W.  D.  Hobson,  Woodstock. 

Work  has  been  continued  on  the  list  of  the  birds  of  Middlesex,  which  is  not  yet  completed , 
and  the  mifinrations  of  birds  have  been  studied  during  their  progress  as  usual. 

Since  our  fast  report  was  made,  addresses  and  lectures  have  been  delivered  by  our  members 
as  follows  :  to  audiences  in  Samia,  Toronto  and  Brantford  ;  before  the  Field  Naturalists'  Clubs 
of  Ottawa  and  Guelph  ;  and  in  London  to  one  assembly  of  Teachers,  two  Farmers'  meetings 
and  four  Church  associations. 

All  which  is  respectfully  submitted. 

W.  E.  Saundebs, 

Secretary. 

Mr.  Saunders  exhibited  specimens  of  the  Lemming  referred  to  in  the  foregoing  report  and 
also  of  several  species  of  Mice.  Prof.  Lochhead  remarked  that  the  Ornithological  Section  was 
performing  a  very  good  work,  especially  by  the  popular  lectures  on  Birds  that  were  given  by 
some  of  the  members.  He  noticed  that  a  great  interest  had  been  thus  awakened  at  Guelph 
and  would  he  was  sure  be  long  maintained. 


REPORT  OF  THE  GEOLOGICAL  SECTION. 

The  Section  continued  its  weekly  meetings  as  heretofore,  studies  of  geological  specimens 
and  addresses  on  geological  subjects  furnished  instruction  for  the  members  of  the  section.  A 
new  and  most  successful  feature  of  the  year's  studies  was  a  monthly  meeting  for  blow  pipe 
analysis  of  various  minerals.  This  department  was  in  charge  of  Messrs.  Dempster  and  Smith. 
Dr.  W.  J.  Stevenson  also  gave  a  most  instructive  lecture  on  the  tests  for  a  number  of  minerals 
by  wet  assaying.  Visits  were  made  to  places  of  interest,  as  has  been  the  custom  in  past  years. 
Dr.  Woclverton  visited  the  neighborhood  of  the  Sandhills  of  the  Sauble,  and  discovered  a  new 
outcrop  of  the  Hamilton  series  in  that  vicinity.  Mr.  Percival  visited  the  glacial  markings  on 
Kelley's  Island.  Mr  Smith  the  Rainy  River  and  other  North  West  Ontario  districts.  Besides 
these  reports  made  by  our  own  members,  interesting  descriptions  of  Temiscaming  district  were 
given  by  Mr.  Geo.  Taylor,  and  the  Atlin,  British  Columbia  by  a  resident  mine  owner  of  that 
northern  region. 

Dr.  Woolverton  kept  the  table  supplied  with  numerous  interesting  specimens  to  illustrate 
the  papers  read. 

Articles  on  geological  subjects  were  read  by  different  members  of  the  section. 

Dr.  Woolverton's  report  on  the  Sandhills  of  the  Sauble  summarized  was  as  follows.  The 
eands  blown  from  the  beach  form  hills  of  a  considerable  height.  The  width  of  district  coveted 
by  these  dunes  is  about  2  miles.  On  the  edge  of  the  sand  ridges  a  fossil  bed  of  the  Hamilton 
period  was  observed  ;  numerous  specimen  of  Zaphrentis  prolifica  were  viaible. 

Mr.  Percival's  report  on  the  Glacial  markings  of  Kellbt's  Island. 

Kelley's  Island  is  situated  in  Lake  Erie  off  the  north  coast  of  Ohio.  The  glacial  groove  is 
situated  at  the  north  end  of  the  island  in  the  limestone  rocks  of  the  district.  The  portion  of 
the  groove  preserved  is  33  ft.  across  and  apparently  17  ft.  deep.  The  groove  presents  a  series  of 
corrugations  merging  into  each  other  by  beautiful  curves.  Ihe  whole  appearance  is  that  of 
Corinthian  columns  lying  prostrate  side  by  side.     On  what  is  known  as  *'  Inscription  RodL " 
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are  Boulptures  made  evidently  by  the  Indiana  in  times  long  past.  The  figures  denote  histori- 
cal events  of  deep  interest,  relating  to  the  conquest  of  the  island  by  the  Lroquois.  These^ 
sculptures,  found  on  the  south  side  of  the  Island,  were  deeply  engraved  and  though  now 
rapidly  weathering  away,  are  yet  easily  traceable. 

Mb.  Smith's  Report  on  The  Eagle  Lake  Mining  Region. 

The  Eagle  Lake  Distiict  is  reached  by  C.  P.  R.  from  Fort  William  and  lies  some  forty- 
miles  east  of  Rat  Portage.  Eagle  Lake,  about  where  the  group  of  mines  and  prospects  com- 
prising the  mining  division  are  located,  is  some  90  miles  in  length  and  ranges  from  1  to  13 
miles  wide.  The  course  of  the  lake  is  very  tortuous  and  many  islands  are  met  with.  The- 
scenery  presented  by  the  sheets  of  pure  blue  water,  granite  bluffs  and  evergreen  blanketed 
hills  is  of  a  degree  of  picturesqueness  not  soon  to  be  forgotten. 

The  distributing  point  of  the  lake  is  at  Vermilion  Bay,  a  small  C.  P.  R.  by-station 
consisting  of  half  a  dozen  buildings  and  shacks.  There  is  anoth<»r  C.  P.  R.  station  known  as 
Eagle  River  on  a  river  of  that  name  tributary  to  the  lake.  At  the  north  end  of  the  lake  pro- 
per a  Hudson  Bay  post  is  located .  A  few  trappers,  prospectors  and  Indians  are  the  only  other 
representatives  of  human  kind  in  that  great  region.  The  Provincial  Department  of  Crown 
Lands  has  surveyed  the  country  sufficiently  to  make  known  in  a  general  way  the  configuration 
of  the  lake,  but  the  details  of  the  topography  and  geology  of  the  land  about  it  are  still  generally 
unknown. 

It  is  agreed  among  students  of  the  subject  that  what  is  now  known  as  the  **  Height  of 
Land  "  extending  through  Quebec,  Northern  Ontario  and  Keewatin  in  the  form  of  a  horse-shoe 
reached  an  altitude  rivally  that  of  the  Appalachian  system  which  gives  shape  and  position  to  th& 
eastern  half  of  this  continent.  Owing  to  changes  of  rainfall  and  temperature,  a  great  tract 
which  centres  about  the  Height  of  Land  came  under  a  thick  cap  of  snow  and  ice  which,  in  its 
movements,  ground  down  the  hills,  filled  the  valleys  and  scooped  hollows  which  filling  with 
water  became  lakes.  This  theory,  which  has  been  very  briefly  and  inadequately  put,  accounts- 
for  the  larger  features  as  well  as  for  many  of  the  minor  phenomena  which  characterize  our 
great  Northland. 

It  is  the  theory  of  the  writer  that  Eagle  Lake  owes  its  existence  to  a  branch  of  the  great 
Keewatin  Qlacier,  which  formed  west  of  Hudson *s  Bay  and  several  hundred  miles  due  north  of 
the  lake. 

A  careful  study  of  the  map  indicates  that  the  branch  referred  to  passed  in  a  general  south- 
easterly direction  sending  lateral  divisions  to  the  north-east  and  south-east.  The  northern 
shores  of  the  lake  are  generally  destitute  of  soil  which  may  be  accounted  for  by  the  compara- 
tively recent  retirement  of  the  glaciers  and  to  water  erosion  facilitated  by  the  heavy  rainfall 
and  the  undulating  character  of  land. 

A  number  of  rocks  picked  up  by  the  writer  were  found  to  consist  of  specimens  of  basic 
gray  granite,  red  granite,  talcose  hornblende  schists  of  a  green  color  and  black  trap. 

The  gray  granite  was  found  100  feet  from  the  surface.  It  was  overlaid  by  the  red  variety^ 
which  in  turn  gave  place  to  the  green  schist.  The  eruptive  rock  was  found  on  an  island  facing 
the  granite  and  schist  outcrop.  The  formation  of  the  granite  in  the  outcrop  was  anticlinal  i.  e, 
tipped  upwards  from  the  lake,  while  the  schist  layers  above  appeared  to  dip  in  the  reverse 
direction.  The  basic  granite  shows  clear  indications  of  decomposition  in  exposed  parts  where 
the  felspar  is  broken  down  into  kaolin  giving  the  rocks  a  whitish  cast. 

At  many  points  are  to  be  seen  the  outcrops  of  quartz  veins  found  either  as  stringers  or  as 
a  single  vein  (which  may  be  two  or  three  feet  wide.)  When  the  quartz  is  in  stringers  the 
filling  matter  is  green  schist,  similar  to  that  before  mentioned.  The  quartz  carries  small  per— 
oentages  of  mineral  i.  e.  magnetite  or  black  sand,  copper  and  iron  pyrites,  zinc  blende  and 
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native  gold  and  silver.  By  pulverizing  the  quartz  in  a  mortar  and  panning,  the  operator  will 
frequently  obtain  colors  (or  minute  specks  of  pure  flour  gold)  in  these  veins.  From  a  number 
of  them  there  have  been  taken  near  the  surface  splendid  specimens  of  free  gold  ;  some  small 
-samples,  running  as  high  as  fifteen  or  twenty  dollars  in  gold  values,  of  this  kind  do  not,  however 
^appear  to  obtain  at  the  greater  depths. 

When  the  gold  is  found  in  a  network  of  fine  stringers  a  disproportionate  body  of  barren 
matter  must  be  excavated  at  great  expense  in  order  to  procure  the  rock  carrying  gold.  Two 
miners  working  in  a  tunnel  are  able  to  take  out  about  a  ton  per  day. 

When  the  quartz-vein  is  compact,  the  prospector  looks  for  values  on  the  side  adjacent  to 
ithe  foot  wall.  Assuming  the  average  value  per  ton  to  be  the  same  in  each  case  it  is  obvious 
that  the  latter  class  of  prospect  could  be  operated  much  more  economically  than  the  stringer- 
•quartz  prospect.  In  the  former  the  barren  material  may  be  left  untouched  except  in  so  far  as 
its  removal  may  be  necessary  in  the  construction  of  passages.  The  pay  ore  may  be  kept  freer 
•of  extraneous  material  involving  less  cost  in  transporting  and  milling.  The  labor  of  sorting  is 
Also  eliminated. 

The  majority  of  the  prospect  mines  of  the  region  are  as  yet  prospect  claims  only.  They 
liave  for  the  most  part  been  staked  by  miners  and  prospectors  of  the  district  who  have  not  the 
funds  wherewith  to  carry  on  their  work  continuously  until  conclusive  results  are  reached. 

If  the  district  is  ever  to  produce  gold  in  paying  quantities,  capital  must  be  invested  there 
%ut  subject  to  conditions.  If  a  mine  is*capitalized  to  a  greater  extent  than  is  reasonably  neces- 
sary to  pay  expenses  for  the  period  during  which  it  is  decided  to  work  it,  there  is  usually  a 
;great  temptation  on  the  part  of  directors  and  managers  to  spend  the  company  funds  too  lavishly. 
In  the  second  place  if  the  mine  ever  pays,  its  earnings  must  be  divided  among  a  greater  number 
-of  shares  than  would  be  the  case  if  the  capital  had  been  less,  thus  giving  smaller  dividends. 
Then  the  management  of  such  mines  must  be  put  in  the  hands  of  capable  and  experienced  men, 
who  know  all  branches  of  their  work  thoroughly.  Again,  operations  should  at  first  be  oairied 
-on  on  an  exceedingly  modest  scale  in  order  that,  if  no  result  obtains,  the  loss  may  be  at  a  mini- 
juum.  Investors  may  thus  feel  their  way  to  greater  expenditures  of  money.  Most  of  the 
prospects  contain  only  a  very  low  grade  of  ore,  so  that  all  machinery  introduced  should  be  on 
'that  basis. 

Summing  up  it  appears  to  be  only  necessary  for  companies  forming  or  about  to  form  with 
iihe  object  of  exploiting  the  region  to  capitalize  moderately,  engage  trained  and  efficient  men  as 
foremen  and  superintendents,  and  to  operate  on  a  wholly  conservative  basis.  The  dismct  may 
(then  become  a  regular  contributor  to  the  gold  output  of  this  country. 

All  which  is  respectfully  submitted 

Geokoe  B.  Kirk, 

Chairman. 


REPORT  FROM  THE  ENTOMOLOGICAL  SOCIETY  OF  ONTARIO  TO  THE  ROYAL 

SOCIETY  OF  CANADA. 

(Through  the  Rev.  C.J.  S.  Bethune,  D.  C.  L.,  Delegate.) 

The  Entomological  Society  of  Ontario  has  now  completed  its  thirty-eighth  year  and  oon- 

^tinues  to  perform  good  work  of  a  practical  and  scientific  character.     Its  membership  maintains 

•a  steady  growth  and  there  is  a  frequent  demand  for  complete  sets  of  its  publications  from  various 

parts  of  the  world.     Its  monthly  magazine  and  annual  reports  contain  the  records  of  so  much 

'Original  research  and  investigation  that  they  have  become  essential  to  the  equipment  of  every 

tudent  in  this  department  of  natural  science. 

During  the  greater  part  of  the  year  regular  meetings  have  been  held  in  the  Society^s  zoom 
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At  London.  Un  Tuesday  evenings  several  young  men  have  met  fcr  the  systematic  study  of 
^insects  under  the  guidance  of  Dr.  Bethune  and  Mr.  Moffat ;  on  Thursdays  the  Geological  Section 
(has  continued,  with  unabated  enthusiasm,  to  discuss  the  rocks  and  minerals  of  the  surrounding 
•country  ;  on  alternate  Saturdays  the  Microscopical  Section  has  met  throughout  the  winter  to 
investigate  the  hidden  things  of  nature  and  study  the  beautiful  forms  which  cannot  be  seen  with 
the  unaided  eye.  Once  a  month,  on  Fridays,  the  Ornithological  Section,  has  gathered  together 
4it  the  house  of  Mr.  W.  E.  Saunders  ;  the  numerous  papers  by  its  members,  published  in  the 
Ottawa  Natit/ralist^  testify  to  the  energy  and  zeal  with  which  they  have  devoted  themselves  to 
the  study  of  bird  life.  During  the  summer  the  Botanical  Section  took  the  place  of  the  Micro- 
scopical and  held  many  interesting  meetings.  Ooe  field  excursion  only  was  made  to  Komoka, 
4k  favourite  collecting  ground  near  London  ;  it  was  thoroughly  enjoyed  by  the  few  botanists  and 
•entomologists  who  attended. 

The  Branches  of  the  Society  at  Montreal  and  Quebec,  the  former  of  which  has  flourished 
for  twenty-eight  years,  report  that  they  have  had  a  very  satisfactory  season,  regular  meetings 
ihave  been  held  and  many  ezceUent  and  interesting  papers  were  presented  ;  a  few  field  days 
iiave  also  been  found  very  enjoyable  and  have  helped  much  in  stimulating  the  ardour  of  those 
who  attend  them.  The  Toronto  Branch,  like  that  at  Quebec,  is  now  ^ve  years  old,  but  it  has 
not  received  nearly  so  much  encouragement  and  support  as  its  twin-sister  in  the  lower  Province. 
Why  the  **  Queen  City  of  the  West "  should  furnish  so  few  entomologist  is  difficult  to  under- 
fltand  ;  it  has  the  advantage  of  many  distinguished  seats  of  learning,  several  extensive  libraries, 
a  number  of  scientific  Professors,  and  a  rich  and  easily  accessible  country  for  exploration. 
Notwithstanding  their  limited  numbers,  the  members  of  the  Branch  have  held  frequent  meet- 
ings, at  which  several  excellent  papers  were  read,  and  have  made  good  progress  in  the  formation 
of  a  collection  of  insects  for  the  Ontario  Department  of  Education. 

A  noteworthy  feature  of  the  Society's  woik  is  the  delivery  of  popular  lectures  by  competent 
members.  Dr.  James  Fletcher  has  given  a  large  number  on  insects,  noxious  weeds  and  nature 
«tudy,  in  various  places  in  Ontario,  Manitoba,  the  North  West  Territories  and  British  Columbia  ; 
Dr.  Bethune  has  lectured,  chiefly  to  school  children  and  Horticultural  Societies,  in  London  and 
a  number  of  towns  not  far  distant,  on  noxious,  interesting  and  beneficial  insects  ;  and  Mr.  W. 
E.  Saunders  has  addressed  teachers  and  other  assemblies  in  Montreal,  Ottawa  and  other  places 
as  well  as  in  London,  on  the  Birds  of  Canada.  These  lectures  have  been  well  attended  and 
listened  to  with  great  interest,  and  will  evidently  do  much  to  awaken  and^  stimulate  a  love  for 
natural  history  and  a  desire  to  know  more  about  the  wonders  in  plant  and  animal  life  that 
everywhere  surround  us. 

The  thirty-eighth  annual  meeting  of  the  Society  was  held  in  London  in  November  last,  and 
was  attended  by  the  Hon.  J.  Dryden,  Minister  of  Agriculture  for  Ontario,  and  a  number  of 
members  from  different  places.  The  proceedings  opened  with  a  discussion  on  the  San  Jos^ 
scale,  its  ravages  in  Ontario  ahd  the  best  methods  of  keeping  if  under  control ;  much  useful 
information  was  given  by  Mr.  G.  E.  Fisher,  Provincial  Inspector  of  Scale  insects,  Dr.  Fletcher 
the  Dominion  Entomologist  and  Professor  Webster,  State  Entomologist  of  Ohio.  An  evening 
meeting,  to  which  the  public  wore  invited,  was  held  in  the  Normal  School  building  ;  the  Hon. 
J.  Dryden  took  the  chair  and  gave  the  opening  address,  in  the  course  of  which  he  said  that  the 
Entomological  Society  was  one  of  the  best  as  well  as  the  oldest  of  the  associations  aided  by  the 
Government  of  Ontario,  that  '*  we  need  its  accurate  work  and  we  have  been  greatly  aided  and 
helped  by  it  during  all  the  nearly  forty  years  of  its  existence,  and  no  doubt  shall  continue  to 
be  helped  by  it  during  the  years  to  come  ".  The  Rev  Dr.  Fyles,  of  Quebec,  the  President  of 
the  Society,  gave  an  address  on  '*The  importance  of  Entomological  Studies  to  the  community 
at  large  ",  illustrating  his  remarks  with  a  beautifully  executed  series  of  diagrams,  the  work  of 
his  own  hand.     He  was  followed  by  Dr.  Fletcher,  who  spoke  on  ''  The  value  of  nature  study  in 
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Education  "  and  concluded  with  an  exhibition  of  lantern  slides  of  plants,  insects  and  other 
natural  objects.  During  the  remaining  session  a  number  of  valuable  practical  and  scientific 
papers  were  read  ,  these  are  published,  together  with  the  reports  of  the  Officers,  Branches  and 
Sections  of  the  Society,  in  the  32nd  Annual  Report  recently  issued  by  the  Ontario  Department 
of  Agriculture. 

This  volume  of  128  pages  is  illustrated  with  two  plates,  a  portrait  of  the  late  Miss  Eleanor 
A.  Ormerod,  and  a  series  of  figures  of  the  Moth  Hyphantria  cunea,  three  maps  and  fifty-eight 
wood  cuts  in  the  text.  The  principal  articles  are  papers  on  the  Insects  of  the  year  1901  by  th& 
Directors,  Messrs.  Young,  Evans  and  Johnston,  and  by  Professor  Lochhead  and  Mr.  J.  A.  Moffat. 
'*  The  Painted  Lady  Butterfly  (Pyrameis  Cardui)  "  and  the  **  Entomological  Record,  "  a  new 
and  highly  important  feature,  which  is  to  be  continued  annually,  by  Dr.  James  Fletcher.  '*  The 
Noith  American  Fall  Web  worms,  "  illustrated  by  the  beautiful  plate  already  referred  to,  by 
Mr.  Henry  H.  Lyman.  **The  trend  of  Insect  diffusion  in  North  America",  the  '*  Imported 
Willow  and  Poplar  Curculio,  "  and  a  singular  case  of  a  Cheese  mite  living  in  the  culture  intended 
for  the  destruction  of  the  Chinch-bug,  by  Professor  F.  M.  Webster.  Two  useful  papers  by 
Prof.  Lochhead  on  the  ^*  Hibernation  of  Insects  "  and  '^  Nature  Study  Lessons  on  the  Mosquito  '\ 
A  paper  by  Mr.  J.  Alston  Mofiat  setting  forth  his  reasons  for  believing  that  the  Arohippu9 
butterfly,  whose  habits  he  has  studied  for  many  years,  does  not  hibernate.  Interesting  papers 
on  collectmg  and  field  work  :  by  Mr.  Evans  on  the  attractive  powers  of  an  electric  lamp  ;  Mr. 
Winn  on  his  wonderful  captures  at  a  clump  of  milk-weed  at  dusk  ;  Mr.  Walker  on  '*  A  collect- 
ing trip  in  South-western  Ontario,"  and  Mr.  Gibson  on  **  A  day  at  theMer  Bleue.  "  Dr.  Fylea 
contributes  a  paper  on  **  Crickets  ";  Mr.  Stevenson  on  ^*  Commercial  Entomology  " ,  and  Mr. 
Williams  on  **The  Food  of  the  Grass  Snake,  "  which  he  finds  to  be  Cut- worms.  The  volume 
closes  with  a  report  from  the  North-west  (Canada)  Entomological  Society,  by  Mr.  Grogson  ; 
and  obituary  notices  of  the  late  Miss  Ormerod  and  Mr.  Otto  Lugger,  by  the  Editor. 

**  The  Canadian  Entomologist,  "  the  monthly  magazine  of  the  Society,  is  now  in  its  34tb 
year  of  publication.  The  volume  for  1901  contains  348  pages,  and  is  illustrated  with  five  full 
page  plates  and  eleven  figures  from  original  drawings.  The  contributors  number  sixty-two,  and 
represent  Canada,  the  United  States,  England,  Germany,  Luxembourg  and  India.  The  principal 
articles  may  be  classified  as  follows  ;  Descriptions  of  new  genera,  species  and  varieties  in  Lepi- 
doptera  by  Messrs.  H.  H.  Lyman,  A.  6.  Weeks,  A.  Busck  and  Dr.  Wm.  Barnes;  Orthopter* 
by  Dr.  S.  H.  Scudder,  Prof.  A.  P.  Morse  and  Mr.  A.  N.  Caudell ;  Hemiptera  by  Mr.  E.  D. 
Ball  and  Prof.  H.  Osborn  ;  Diptera  by  Prof.  T.  D.  A.  Cockerell,  Messrs.  C.  Robertson  and 
D.  W.  Coquillett ;  Coleoptera  by  Prof.  H.  F.  Wickham  and  Mr.  H.  C.  Fall  ;  Hymenoptera  by 
Messrs.  E.  S.  G.  Titus,  W.  H.  Ashmead,  T.  D.  A.  Cockerell  and  C.  Robertson  ;  Neuroptera> 
by  Mr.  N.  Banks  ;  and  Homoptera  (Hemiptera)  by  Messrs.  G.  B.  King  and  T.  D.  A.  Cockerell. 
Eleven  new  genera  and  sub  genera  are  described  and  123  new  species  and  varieties. 

Papers  on  Classification  and  Systematic  Entomolo^  :  Ontario  Acrididte  by  Mr.  F.  M* 
WaJker ;  lists  of  Lepidoptera  from  Alberta  by  Mr.  Wolley  Dod,  from  Southern  Manitoba  by 
Mr.  E.  F.  Heath ;  the  Moths  of  Manitoba  by  Mr.  A.  W.  Hanham  and  the  Butterflies  of  Nebraska, 
by  Mr.  M.  Csry  ;  Cicadidte  by  Dr.  A.  D.  McGillivray  ;  the  Genera  and  species  of  Coccidse  by 
Professor  Cockerell ;  the  Genus  Catocala  by  Professor  G.  H.  French  and  Mr.  O.  C.  Poling  ; 
Spilosoma  congrua  by  Mr.  H.  H.  Lyman  ;  Generic  names  in  Orthoptera  by  Mr.  J.  A.  G.  Hehn  ^ 
discussions  of  Lepidoptera  by  Dr.  H.  G.  Dyar,  Prof.  J.  B.  Smith  and  Prof.  J.  R.  Grote  ;  Sta- 
phylinidaj  by  Dr.  E.  Wasmann  ;  Coccidae  by  Mr.  G.  B.  King  ;  Collecting  Notes  on  Kansta 
Coleoptera  by  Mr.  W.  Knaus ;  Americanv  Bees  by  the  Rev.  T.  B.  Morice  and  Professor 
Cockerell ;  The  Genus  Osmia  by  Mr.  E.  S.  G  Titus  ;  the  Respiration  of  Aleurodes  by  Prof.  C. 
W.  Wood  worth  ;  the  Xiphidiini  of  the  Pacific  Coast  by  Prof.  A,  P.  Morse  ;  Note  on  Bsbob  by 
Mr.  W.  H.  Harrington. 
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Life  hiBtoriea  of  tho  folloirinK  insecta  are  given  ;  Xylina  Bethunei  bj  Mr.  Lf  man  ;  Beversl 
species  of  HjdneciK  by  Mr,  H.  Bird  ;  the  Greeo-house  Jjeaf'tyer  by  Dr.  Fletcher  and  Mr.  A. 
Gibaon  ;  the  fall  Canker-worm  by  Mr.  D.  B.  Hindi  ;  Kveral  species  of  CatocaU  by  MeMTS.  O. 
M.  a&d  E.  A.  Dodge ;  Nanniitbemis  faella  by  Mr.  R.  Weith  and  Prof.  J.  G.  Needham  ;  and 
Arctia  vii^uncuU  fay  Mr.  Arthur  Gibson. 

In  Economic  Entomology  there  are  important  papers  hy  Ht.  E.  D.  Sanderson  on  Plant- 
lice  affecting  Peas,  Clover  and  Lettuce  ;  Diptera  bred  from  Conr  manure  by  Dr.  L.  0.  Howard; 
the  Exportation  and  Importation  of  Beneficial  Insecta  by  Prof.  F.  M.  Webster ;  the  Inaact 
Fauna  of  Human  Excrement  (a  review)  by  Dr.  J.  Fletcher.  AIbo  a  paper  on  the  effects  of 
Scorpion  venom  by  Mr.  O.  W.  Barrett. 


NOTES  ON   THE  SEASON  OF  1902.     (WESTERN  QUEBEC.)* 
Bt  Charles  Stbvshsoh,   Moiitbbal, 

The  season  commenced  early  with  every  prospect  of  a  good  time  for  the  Insect-hanC^r,  but 
the  meteorological  conditions  soon  became  -of  such  a  nature  that  there  was  little  sport  for  the 
Lepidopteriat.  The  temperature  was  low  with  high  winds  and  perpetual  rains.  However,  on 
the  22nd  June,  when  at  Piedmont  in  the  Laurentian  Hills,  I  had  the  plesqure  uf  adding  a  new 
species  of  butterfly  to  the  Quebec  list,  which  was  identified  fay  Mr.  H.  H.  Lyman  as  fkieno- 
nympka  inomata  Edw.  The  day  was  anything  but  favorable  (or  collecting,  as  there  was  no 
sunshine  and  several  showers.  But  on  a  plateau  at  a  high  elevation  behind  "  Ia  Montague," 
I  caught  five  perfect  specimens  in  twenty  minutes  time.  On  returning  to  the  station  I  found 
that  Mr,  A.  E.  Norris  who  had  gone  off  in  another  direction  had  caught  a  weather-beaten 
specimen.  This  insect  has  been  recorded  in  Newfoundland,  Labrador,  Sault  8te.  Marie  and 
Lake  Winnipeg  in  Canada,  Montana  and  Minnesota  in  the  United  States.  Dr.  W.  J.  'Hol- 
land, who  possesses  a  la^^  series  of  this  species,  says  that  the  Newfoundland  type  is  distinctly 
darker  than  those  in  the  Northwest.  Four  of  my  captures  are  pale  and  one  dark.  By  this 
capture  in  the  Laurentians  it  seems  probable  that  its  range  extends  across  the  continent  on  the 
high  grounds  unfrequented  by  the  Entomologist,  and  as  these  regions  open  up  it  may  prove 
to  be  found  fairly  abundant  from  Labrador  by  the  Laurentians,  along  the  north  shore  of  the 
Ottawa  on  to  Lake  Winnip^  and  into  the  United  States. 

At  the  same  place  and  date  while  grubbing  among  rotten  stumps  I  found  an  interesting 
looking  larva  which  was  luccessfully  reared  to  maturity,  producing  a  fine  specimen  of  a  click- 
beetle,  rar«  to  us,  Pityob'ns  atiffiiimu  Lee.  This  calls  to  mind  the  cap- 
ture of  a  very  la^e  Eyed-elater,  Ala\a  ociilatuii  Linn  (Fig.  35)  on  the 
slopes  of  Mount  Royal  on  the  somewhat  early  date  of  the  18th  May, 
resting  on  the  trunk  of  a  fallen  tree. 

When  the  Natural  History  Socit  ty  vUited  Piedmont  on  the  7th  June, 
a  day  of  rain  and  drizzle,  a  few  of  us  enthusiasts  braved  the  elements 
and  I  was  fortunate  enough  to  get  a  syrphid  fly  new  to  the  very  fine  col- 
lection of  Mr.  G.  Chagnon  and  a  moth  Matntttra  lalfx,  Gn.  new  to  mine. 
A  specimen  of  the  Hag-moth  PhobelTon  jnthteium  A,  A  S.  was  ob- 
tained in  sweepings  on  Mont  Beloeil  at  St.  Hilaire  on  the  9th  July. 
In  the  Coleoptera  my  last  captures  were  : 
Ga'erita  jania.  Fab  ,  26th  May,  Rigaud,  Que. 
^'  Callida  punelatA,  Lec.,  9th  July,  St.  Hilairs,  Que. 

Oychna  mduru,  Dej.,  11th  July,  St.  Hilaire,  Que. 

■  R«d  bttoR  the  Uontiwl  Bnoeh  o<  tbe  EalomoloRtcal  Bod*t]>  ol  Ontario.* 
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One  specimea  was  found  by  Mr.  6.  Chagnon  and  two  by  myself,  the  reward  of  an  after- 
noon's scraping  among  dead  leaves  and  rubbish. 

Saperda  mutica  Say.^  19th  July,  Chambly  Co.,  Que. 

Neoclytris  erythrocephalus  Fab.,  11th  July,  St.  Hilaire. 

Long-horns  were  very  scarce  throughout  the  season  with  the  exception  of  Typocemis  vduti- 
nus  Oliv.,  which  was  quite  plentiful. 

Plaiydema  ruficome  Sturm,  was  very  abundant  in  Laval  Co.  on  the  11th  May,  when  Mr. 
Ohagnon  and  myself  obtained  over  160  specimens  between  us  in  a  quarter  of  an  hour. 

Two  weevils  that  live  on  water  plants  Lixus  rvheUus  Rand,  and  LixeUus  JUiformis  Lee., 
were  captured  while  boating  on  the  lake  at  Mont  Beloeil,  St.  Hilaire,  on  the  9th  July. 

While  rearing  some  Csmoderma  eremicola  larvse  I  found  that  the  attractive  **  Nimble  fly," 
Zelia  veriebrata  Say.,  is  its  parasite. 

The  beautiful  Crane-fly  BUtacomorpha  davipes  Fab.,  was  very  abundant  along  the  banks 
of  a  stream  running  through  the  village  of  St.  Hilaire,  on  the  11th  July. 

Specimens  of  the  '*  micropterous  "  variety  of  the  Chinch <bug  Blissus  Uucopterus  Say.,  were 
found  at  Rigaud  on  the  24th  May  and  on  Montreal  Island  during  July. 

Lepidopterous  larvae  were  somewhat  scarce,  especially  such  ones  as  the  Tent-caterpillars 
Cliiiocampa  americana  Fab.,  and  theTentless  C,  disitria  Hbn.  At  St.  Hilaire  the  water  hem- 
lock borers  Oortyna^marginidenSy  were  plentiful,  but  those  of  the  burdock  6,  rutt/a,  usually 
80  common  on  Montreal  Island,  were  fewer  than  in  former  years,  and  Cub-worms  have  not  been 
prominent.  But  the  Tussock-moth  caterpillar  is  spreading  among  the  shade  trees  of  Montreal 
to  a  dangerous  extent,  and  it  is  to  be  hoped  that  the  citizens  will  awaken  to  the  fact,  before  it 
is  too  late. 


NOTES  ON  THE  SEASON  OF  1902. 
By  J.  Alston  Moffat,  London,  Ont. 

To  the  collector  of  natural  history  specimens,  the  weather  is  of  the  first  importance  ;  and 
in  no  other  of  the  departments  of  natural  history  is  the  collector  made  to  realize  the  close 
dependence  there  exists  I  etween  the  weather  and  success,  than  in  botany  and  entomology, 
whilst  entomology  seems  to  be  the  more  sensitive  to  adverse  influences  of  the  two.  Hence,  a 
cool,  wet  summer,  although  it  will  produce  luxuriant  vegetation  generally,  may,  nevertheless, 
place  Paris  Green  and  Bordeaux  mixture  at  a  discount. 

Perhaps  never  in  the  history  of  his  career,  has  that  antiquated  subject  of  refei*enoe,  **  the 
oldest  inhabitant,"  so  completely  failed  to  recall  from  the  dim  and  distant  past,  a  summer  to 
correspond  with  that  of  1902  in  this  locality,  for  uniform  coolness  and  frequent  rains,  and  its 
natural  compensation,  a  general  reduction  in  the  number  of  insect  pests.  To  the  Entomo- 
logical collector  the  season  may  be  pronounced  a  complete  failure.  During  a  ramble  in  quest 
of  specimens,  he  might  see  the  landscape  adorned  with  flowers,  and  yet  find  no  butterflies  there 
to  give  animation  to  the  scene.  But  as  has  often  been  observed  amidst  a  general  scarcity, 
eome  unusually  good  finds  have  been  made. 

Four  years  ago  Mr.  Bice  secured  a  specimen  of  that  rare  Sphingid  Dsidamia  inscripta^ 
Harr,  which  he  generously  donated  to  the  society's  collection,  the  only  representative  of  the 
species  yet  there  ;  but  early  this  season  he  took  another  in  his  own  house,  whilst  yet  another 
was  taken  by  Mr.  J.  Tanton  in  a  different  part  of  the  city— a  notable  incident  in  so  rare  a 
cpecies.  Mr.  Bice  also  took  a  fresh  specimen  in  perfect  condition,  of  that  attractive  Spkinffid 
which  is  rarely  met  with  here,  Ampdophaga  versicolor ^  Harr. 
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Thftt  lai^e  and  AttTM9tiT«  aonthem  butterfly,  PapUio  craphonttt,  Cnm.  Pi;;.  36,  vaa  more 
frequently  wen  and  brger  numben  of  it  taken  than  for  many  yeatB  back  ;  which  eeems  raiher 
■ttange,  oonaidering  the  ehkruter  of  the  eeaaon. 

That  lingular  looking  Hem^teron  PUnaria  bnvipennU,  Say.  Emeia  hngipei.  Fab.,  whose 
appearance  suggests  a  coraponnd  between  the  Mantis  and  Walking-stick  ;  has  been  more  fre- 


quently obserred,  and  more  interest  taken  in  it,  and  enquiries  made  about  it  than  ever  before, 
some  fine  specinienB  of  it  havicfi;  been  brought  to  me  for  determinatipn. 

As  an  illustration  of  the  spreading  at  injurious  species.  Mr.  C.  P.  Butler  of  London, 
Ont.,  reported  hiB  finding  in  Urge  numbers  Orioceri*  IS'punctaUii,  Linn.,  on  his  asparagus  the 
early  part  of  August.  This  is  the  first  obsen'ation  of  it  roported  in  this  locality  ;  and  so  far 
aa  obeerration  went,  it  was  then  confined  exclusively  to  hia  neighborhood.  Mr.  Butler  kindly 
provided  the  society  with  a  liberal  supply  of  epeoimens  for  its  oolleotion.  There  are  two  specioe 
of  injurious  aspatagus  beetles,  Crioetru  atparagi,  Linn,,  and  C.  It-pWidatitt,  Linn.,  and  they 
differ  oonsidembly  in  their  appearanoe,  and  to  some  extent  in  thur  babita.    CVioccru  euparagi 
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hu  been  on  the  Ganadian  list,  m  having  been  known  to  be  Uken  in  Cuuda  for  fourteen  years 
or  more,  but  it  ha*  not  yet  been  reported  as  having  been  seen  in  this  citj  or  vicinity,  whilit 
C.  lt-punetatia  will  soon  prove  itielf  to  be  the  more  abundant  and  dettraetuve  apeciea  of  the 

Hr.  E.  M.  Walker's  obeerrationB  on  the  spreading  of  Pieris  pnlodiee  (Fig.  37)  eastward, 

given  in  the  Thirty-second  Annual  Report  of  the  Entomological  Society  of  Ontario,  p^e  S7, 

aroused  my  int«rest  in  that  butterfly,  and  I  requested 

the  collectort  in  London  to  be  on  tke  look-out  for  it ; 

but  it  was  not  observed  here  by  any  of  them.     The 

season  was  unfavorable  for  rapat  (Fig.  23).  aa  it  was 

not  nearly  so  plentiful  as  in  ordinary  years,  and  it 

may  well  be  regarded  aa  yet  more  unfavorable  for 

protodiee,  whieh  has  been  designated  "  The  Southern 

Cabbage  Butterfly."    In  1695  protodiee  was  reported 

as  plentiful  at  Windsor,  Ont.     It  wstf  alto  seen  at 
FlK.  ST.    PitriiprotodiwiMlou™,  whiWuid  '^  '.  ,  .^   .      ,    .  ^. 

bikck.  London  where  a  few  speeimeos  of  it  had  been  taken 

the  previous  year.  Since  then  it  has  not  been  observed  in  London.  No  further  notice  of  its 
movements  has  been  taken,  so  far  as  I  have  observed,  until  Hr.  Walker  repjrted  it  as  plenti- 
ful at  Leamington,  Chatham  and  Samia.  Which  seems  to  indicate  that  it  is  recovering  lost 
ground  eastward,  but  that  its  appearance  at  London  in  IBM  and  1895  should  be  regarded  as  a 
sporadic  outbreak,  rather  than  as  a  permanent  advance.  The  only  freah  captured  epeoimen  of 
prolodUc  that  I  have  seen  this  year  came  from  Leamington. 

Desiring  to  locate  its  present  boundary  eastward,  I  made  a  trip  to  Glencoe.  which  is  about 
half  way  between  Chatham  and  London  on  the  Grand  Trunk  Railwar,  but  found  only  rapat 
there.  So  it  has  not  yet  got  thirty  miles  east  of  Chatliam  ;  and  if  it  is  gradually  extending 
eastward  it  will  be  several  years  yet  before  it  reaches  London  along  that  line.  But  I  am  under 
the  impression  that  it  will  increase  more  rapidly  along  Lake  Erie  shore  than  it  will  inland,  and 
my  intention  was  bi  visit  Port  Stanley  in  order  to  see  if  it  had  reached  that  locality,  but  a 
favorable  opportunity  did  not  present  itself. 

If  PierUa  protodiee  is  actually  recovering  lost  ground,  how  slowly  it  is  Spreading  eastvraid 
as  compared  with  the  rapid  advance  of  P.  rapae  westward  upon  its  first  introduction  into  the 
country.  First  taken  at  Quebec  city  in  1863,  and  considered  likely  to  have  been  landed  there 
from  Europe  three  years  earlier,  it  reached  Montreal  in  1867.  BeUeville  and  Trenton  in 
1872.  Port  Hope,  Toronto  and  Dundas  in  1673.  Paris  and  London  in  1875,  occuping  western 
Ontario  and  extending  into  Michigsn  in  1876.  Thus  in  thirteen  years  time  it  epread  from  the 
City  of  Quebec  to  the  Detroit  river.  And  the  marvellous  thing  about  it  was  that  as  rtipae 
advanced  protodiee  disappeared,  not  leaving  a  trace  of  its  previous  existence  in  the  locality. 
Jfcw  it  has  taken  six  years  tor  prolodux  to  get  from  Windsor  to  Chatham,  and  then  it  has  not 
got  the  whole  ground  to  itself,  but  only  getting  to  be  in  the  majority.  Clearly  indicating  that 
protodiee  is  meeting  with  a  resistance  of  some  kind  to  the  reoccupying  of  its  lost  ground,  which 
rapae  did  not  encounter  in  its  progress  westward. 

.  This  ii  an  occurrence  of  the  most  profound  interest  to  every  student  of  biology,  and  well 
worthy  of  their  closest  attention  and  consideration.  And  in  it  may  yet  be  found  a  key  to  the 
solution  of  some  of  the  moat  obecure  and  difficult  problems  of  the  day,  in  their  relation  to  the 
science  of  life  in  oaturat  history. 
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A  FEW  NOTES  ON  DANAIS  ARCHIPPU8. 
By  H.  H.  Liuam,  Montbjui. 

Were  it  not  for  its  commonneu,  I  think  that  this  butterfly  would  be  considered,  aa 
euggeBt«d  hj  the  ooinmon  name  proposed  by  Dr.  Scudder,  the  Monarch  of  North  Anerican 
butterflieB. 

It  ia  ao  large,  ao  stronf;  of  wing,  and  its  colours  are  so  rich  that  its  pre-eminence  ia  very 
marked,  and  it  is  so  abundant,  and  so  widely  distributed  that  it  must  be  familiar  to  even  th«  ' 
most  casual  observer  of  nature.     (Fig.  38.) 


As  boys,  my  brothers  and  I  gave  it  the  name  of  the  "Large  Striped  ButCerSy,"  Limtaitii 
Ditipfni*  being  the  "  Small  Striped  Butterfly,"  and  these  names  had  certainly  the  merit  of 
being  deacriptive. 

But  while  thia  butterfly  ia  so  common  and  so  easily  reared,  there  is,  perhaps,  no  butterfly 
about  whose  life  history  naturalists  have  disputed  more  keenly,  and  notwithstanding  alt  the 
arguments  and  the  evidence  gathered,  the  facts  have  nev&  been  made  suffidently  dear  to  pre- 
clude further  dispute.  This  shows  what  a  fascinating  study  ia  Entomology.  There  is  always 
something  atill  to  be  learned  about  even  the  commoneat  species,  and  everjrone,  no  matt«r  how 
limited  hia  or  her  means  and  time  maybe,  can  always  add  to  our  knowledge,  if  only  the  effort 
be  made  in  the  right  way. 

The  points  about  which  the  dispute  has  chiefly  raged  are  three  : 

let.  Does  it  hibernate  ? 

2nd.  How  many  broods  are  there  ?    . 

3rd.  How  long  do  the  individuals  usually  live  } 

Mr.  Wm.  H.  Edwards  has  oonbeoded  that  the  life  history  of  this  butterfly  differs  in  no 
«ssential  particulars  from  that  of  other  hibernating  species  ;  that  is  Virginia  there  are  four 
broods,  the  butterflies  of  only  the  last  hibernating,  and  appearing  on  the  wing  early  the  nei  t 
spring,  mentioDJng  the  last  of  March  as  the  time  of  first  appearance,  eggs  being  laid  laat  of 
April  or  beginning  of  May,  the  2nd  May  being  mentioned,  and  the  first  brood  from  the  biber- 
nators  appearing  at  the  end  of  May. 

The  late  Dr.  Riley  wrote,  ,"They  commence  depositing  egga  in  tbe  latitude  of  St.  Louia 
during  the  fore  part  of  May  ....  Bntterflias  from  these  egga  begin  to  appear  about  the 
middle  of  June." 

Dr.  Scudder  claims  that  in  the  north  (Query  ;  What  is  "  the  north  "  1  and  where  does  it 
begin  in  coming  up  from  "  the  south  "  1)  the  sp«oies  is  only  «ngle  brooded,  that  the  country  ia 
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annually  colonized  by  immigrants  from  the  south  which  lay  eggs  up  to  the  middle  of  August ; 
that  the  butterflies  never  mate  the  first'season  ;  that  some  attempt  hibernation,  but  that  while 
hibernation  may  be  successful  in  a  few  localities  in  southern  New  England,  usually  every 
hibernator  north  of  the  annual  isotherm  of  40°  perishes  ;  that  large  numbers  mif^^te  south, 
and  pass  the  winter  in  an  active  state,  that  the  butterflies  live  for  more  than  a  year,  and  mingle 
on  the  wing  with  their  progeny  of  the  succeeding  season,  from  which  it  has  been  suggested  that 
its  common  name  should  be  '*  the  Tramp"  or  **  the  Patriarch." 

Mr.  Moffiftt,  in  the  interesting  papers  which  he  has  contributed  to  our  Annual  Reports, 
accepts  Dr.  Scudder's  theories,  and  even  adds  to  them.  He  appears  to  claim  that  all 
butterflies  observed  ovipositing  in  the  north  have  come  from  the  ''south,"  but  believes  that 
there  are  several  broods  in  the  south,  and  that  each  of  these  broods  is  controlled  by  the  same 
strong  desire  to  travel  northward,  and  that  there  are  thus  successive  waves  of  immigrants 
which  lay  eggs  and  produce  fresh  butterflies,  and  that  these  successive  waves  account  for  the 
egg  layings  from  *'  about  the  first  of ; June  and  before,"  till  such  late  layings  as  produced  the 
butterfly  which  Mr.  Mofht  had  emerge  on  the  6th  of  November,  but  Mr.  Moffat  wisely 
declines  to  attempt  to  draw  the  line  between  north  and  south  for  this  butterfly. 

There  is  one  point,  however,  which  is  not  made  dear,  and  that  is  whether  Mr.  Mofl&t  be- 
lieves that  the  butterflies  which  emerge  in  July  from  eggs  laid  by  the  first  arrivals  in  Ontario 
continue  on  the  wing  in  the  locality  where  produced,  or  also  emigrate  to  still  more  northern 
latitudes,  and  if  the  latter,  whether  these  having  come  from  the  *'  south  "  mate  and  oviposit- 
in  these  more  northern  regions. 

My  own  experience  of  this  butterfly  extends  over  many  years,  but  I  have  probably  not 
given  it  the  same  careful  study  that  Mr.  Moflht  and  others  have  done.  I  have,  however,  ap- 
proached the  subject  with  an  unprejudiced  mind,  snd  have  always  been  open  to  conviction, 
but  at  the  same  time  confess  that  by  natural  disposition  I  am  inclined  to  look  with  suspicion 
upon  any  theory  which  attributes  abnormal  causes  to  observed  phenomena. 

The  facts,  so  far  as  I  have  observed  them,  are  that  in  the  early  summer  worn  and  dis- 
coloured females  appear  on  the  wing,  and  are  seen  ovipositing.  These  worn  and  discoloured 
specimens  soon  disappear,  and  no  such  specimens  have  ever  been  seen  by  me  after  about  the 
middle  of  July.  What  becomes  of  th§m  ?  Do  they  die  here  after  laying  their  eggs,  or  do  they 
press  on  to  the  '*  north  "  ? 

On  many  occasions  I  have  first  seen  these  immigrants  at  the  end  of  June  or  1st  July.  At 
Au  Sable  Chasm,  on  1st  July,  1895,  I  saw  the  species  for  the  first  time  that  year,  and  secured 
two  eggs  which  I  saw  laid,  and  a  butterfly  reared  from  one  of  these  eggs  emerged  3l8t  July. 
Doubtless  they  sometimes  arrive  earlier.  Mr.  Winn  has  seen  them  earlier.  I  do  not  remem- 
ber to  have  done  so  in  the  neighbourhood  of  Montreal,  prior  to  1899,  and  have  frequently 
searched  the  Milk  Weeds  in  June  for  eggs  or  larvte  without  success. 

Onco  only  I  found  a  larva  nearly  full  grown,  on  the  mountain,  which  must  have  come  from 
an  egg  laid  about  the  middle  of  June,  but  in  1899,  on  the  annual  excursion  of  the  Natural 
History  Society  of  Montreal  to  Montfort,  on  10th  June,  this  butterfly  was  seen  flying,  and  Mr. 
Norris  found  an  egg  and  gave  it  to  me.  This  egg  hatched  about  the  llth,  pupation  occurred 
on  the  29th,  and  the  butterfly  emerged  on  the  10th  July. 

On  1st  July  of  that  same  year,  on  an  outing  of  the  Montreal  branch  to  Chateauguay  Basin, 
I  took  a  pair  in  coitu.  The  male  was  bright,  but  the  female  worn  and  discoloured.  I  kept 
them  alive  in  a  cage  with  the  food  plant,  and  secured  one  or  two  eggs,  and  a  butterfly  reared 
from  one  of  them  emerged  on  the  4th  August.  * 

In  1896  I  went  down  to  Portland,  Me.,  on  29th  August,  and  during  a  ramble  on  the  30th 
found  a  larva  of  the  species  nearly  full  grown,  which  pupated  on  7th  September.  Allowing 
the  usual  time  for  the  larval  period,  the  egg  could  hardly  have  been  laid  before  the  15thi 
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August.  But  what  butterfly  laid  it  ?  Certainly  not  one  of  the  worn  and  discoloured  spring 
immigrants.  No  one,  I  am  sure,  ever  saw  one  of  them  laying  eggs  as  late  as  the  middle  of 
August.  What  reason  is  there  against  supposing  tnat  it  was  laid  by  a  butterfly  which  emerged 
aboilkt  the  end  of  July  or  beginning  of  August  from  an  egg  laid  by  an  immigrant  the  last  of  June 
or  beginning  of  July  ? 

I  accept  the  colonization  theory,  but  I  see  no  reason  to  accept  the  extraordinary  hypothesis 
that  this  species  practises  celibacy  for  a  year  from  its  birth. 

In  regard  to  the  autumnal  gatherings,  which  I  regret  to  say  I  have  never  observed,  Mr* 
Moflht's  belief  seems  to  require  our  acceptance  of  an  intelligence  scarcely  less  than  human.  He 
speaks  of  the  working  of  their  *'  minds,"  claims  that  a  rendezvous  is  selected,  but  whether 
by  a  representative  '*  committee  on  place  of  meeting"  duly  elected  for  the  purpose,  or  is- 
named  by  some  Napoleon  or  Lars  Porsena  among  them,  we  are  not  told,  and  that  then  messen- 
gers are  sent  forth  east  and  west  and  north,  if  not  south,  to  summon  the  array. 

Such  a  belief  is,  to  me  at  least,  incredible.  I  have  never  seen  one  of  these  gatherings,  but 
do  not  doubt  that  they  frequently  occur,  but  I  think  that  if  they  occurred  regularly  every 
year,  and  that  if  annual  flights  to  the  south  were  also  of  yearly  occurrence  many  more  observa- 
tions  would  have  been  made  and  recorded,  on  account  of  the  siz^  and  conspicuous  appearances 
of  the  species,  but  I  see  no  reason  to  attribute  anything  semi-miraculous  to  these  gatherings.. 

It  is  well  known  that  in  some  years  this  butterfly  occurs  in  much  greater  numbers  than  ixt 
others,  and  it  would  seem  probable  that  marked  swarms  only  occur  in  years  of  great  abund- 
ance.    That  a  southerly  migration  also  sometimes  takes  place,  may  also  be  conceded  but  itisi  ^ 
not  necessary  to  suppose  that  scouts  are  sent  out  to  gather  the  hosts. 

The  migration  would  begin  at  the  furthest  point  north  that  the  species  extended  to,  and 
would  begin  earliest  at  that  point.  Naturally,  as  they  flew  south  they  would  meet  milder 
climatic  conditions,  and  so  be  tempted  to  linger  by  the  way,  and  to  foregather  with  those  in- 
habitating  these  regions.  That  the  butterfly  has  a  marked  odour  is  well  known,  and  it  seems 
probable  that  the  odour  from  these  increasing  swarms  would  be  carried  a  considerable  dis- 
tance by  the  wind,  and  so  tend  to  attract  still  more,  either  from  east  or  west,  to  these  gather- 
ings, of  which  there  are  probably  not  one  but  many. 

Because  Dr.  Thaxter  has  observed  it  wintering,  like  •*  the  very  best  society,"  in  the  Gulf 
States,  Mr.  Moflat  concludes  that  it  does  not  hibernate  anywhere,  but  surely  this  is  too  weighty 
a  conclusion  to  draw  from  such  slender  premises. 

The  life  history  of  this  butterfly  will  never  be  settled  by  argument,  but  the  main  facfs 
could  easily  be  learned  if  a  sufficient  number  of  intelligent  persons  would  devote  a  little  time 
to  observing  the  species,  and  jotting  down  their  observations  at  the  time,  as  nothing  is  so- 
unsatisfactory  as  tiusting  to  ones  memory  in  regard  to  scientific  facts.  And  to  this  end  I 
would  suggest  the  issuing  by  the  Society  of  a  leaflet,  printed  on  stout  foolscap  paper,  wit  hi 
one  of  our  Annual  Reports,  of  which  a  large  number  are  printed  and  distributed,  givins^ 
illustrations  of  the  butterfly,  caterpillar  and  chrysalis,  and  with  a  series  of  questions,  carefully- 
prepared  to  elicit  information  upon  all  the  doubtful  points  in  its  life  history.  That  thd 
observers  be  requested  to  pin  up  the  leaflet  in  a  convenient  place,  and  fill  in  their  observations 
as  soon  as  made,  and  then  at  the  close  of  the  season,  when  the  last  of  these  butterflies  have 
disappeared,  to  sign  and  forward  them  to  Dr.  Fletcher,  to  whom  they  would  go  post  free,  and 
the  results  could  then  be  tabulated  by  a  committee  of  the  Society.. 

In  order  to  insure  a  general  interest  in  the  matter,  it  would  be  well  for  the  Society,  or 
individual  members,  to  offer  a  series  of  say  five  prizes,  ranging  from  $10.00  to  $2.00  for  the 
best  and  most  complete  reports  sent  in. 
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THE  INSECTS  OF  THE  SEASON. 
By  W.  Lochhead,  Oktario  Agricultural  Collsoe,  Guelph. 

The  year  1902  was  one  of  many  surprises  for  the  economic  entomologist.  Several  insects 
which  did  serious  damage  in  1901,  and  which  gave  indications  that  their  ravages  would  be  even 
more  serious  in  1902,  were  conspicuous  by  their  absence,  or  by  their  very  diminished  numbers. 
The  Hessian  Fly  is  an  example.  Again,  other  insects,  which  in  the  last  few  yoars  were  not 
Considered  serious,  appeared  in  large  numbers  and  did  much  damage.  The  Clover-seed  Midge 
is  an  example.     Other  examples  will  be  given  in  their  appropriate  place  in  the  following  notes* 

The  wet,  cold  season  had  its  influence  in  checking  the  multiplication  of  some  injurious 
forms,  but  in  the  case  of  others  there  was  no  appreciable  check. 

Insects  Injurious  to  Farm  Crops. 

For  reasons,  which  can  be  only  partially  explained,  the  Hessian  Fly  {Cecidomyia  destructor) 
did  very  little  dama&re  in  those  regions  where  it  was  most  abundant  last  year.  While  it  is 
true  that  a  much  smaller  acreage  of  wheat  was  sown  last  fall,  and  as  a  rule  the  sowing  was 
done  much  later  than  usual,  yet  there  remains  some  apparently  unaccountable  cause  for  the 
almost  total  absence  of  flies  in  those  regions.  The  winter  and  fall  were  not  unfavorable  to 
insect  life,  if  we  can  judge  from  the  condition  of  most  insects  in  spring.  It  is  probable  that 
the  parasites  were  more  abundant  than  were  supposed,  and  that  they  were  instrumental  largely 
in  killing  most  of  the  Hessian  Flies. 

In  South  Grey,  however,  the  Hessian  Fly  did  mush  damage  this  year,  some  fields  of  wheat 
being  entirely  broken  down  by  the  spring  brood.  There  it  appeared  to  attack  certain  varieties 
of  wheat  in  preference  to  others.  For  example,  the  Early  Arcadian  was  untouched,  while  the 
early  Clawson,  sown  at  the  same  time,  and  on  the  same  kind  of  soil,  and  under  other  similar 
conditions,  was  seriously  aflfected. 

The  Pea- Weevil  (Bruchus  pisr)  continued  its  ravages  with  undiminished 
vigour  in  the  older  sections,  and  spread  to  new  areas  where  it  had  previously 
been  unknown.  It  is  evident  that  concerted  action  must  be  taken  or 
else  pea-growing  will  have  to  be  abandoned.  Already  in  some  sections 
the  latter  policy  has  been  adopted. 

The  Clover-seed  Midge  (Cecidomyia  leg\iminicola)  Figs.  39,  40  and  41, 
was  abundant  in  the  western  portion  of  Ontario,  and  in  many  places  com- 
pletely destroyed  all  clover  left  for  seed.  Even  that  which  was  pastured 
up  to  June  20th  was  destroyed,  according  to  some  reports.  Here^  again, 
farmers  must  co-operate.  All  should  cut  or  pasture  their  clover  until  the 
20th  of  June. 

In  many  respects,  Wireivorm»,  Figs.  42  and  43,  may  be  considered  one 
of  the  most  injurious  insects  which  attack  farm  crops.  The  extent  of  the 
ravages  is  difficult  to  compute,  for  in  some  localities  they  are  almost  absent, 
but  in  others  they  are  very  abundant. 

On  account  of  their  habit  of  working  below  the  surface  of  the  ground, 
no  reliable  method  has  been  devised  for  their  destruction,  or  for  the  pre- 
vention of  their  attacks.     In  fields  which  have  been  kept  for  several  years 
in  sod,  wirewcrms  are  almost  certain  to  multiply.     When  the  sod  lands  are  broken  ap,  the 
f  *  worms"  will  be  found  in  almost  every  stage  of  development.     Some  are  v^ry  young  and  will 
require  two  cr  more  years  before  becoming  mature  ;  some  are  a  year  old  ;  some  two  yeaxt  old, 


Fl;  89. 

The  Clover- seed 
Middle :  (a)  larva 
highly  ma^i fled;  b) 
hc«ul  retracted,  still 
more  highly  magni- 
fied.   (Riley.) 
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and  otbera  nearly  mAture  and  perhaps  eatering  the  pupa  ■ta|{e.  It  u  evident  then  that  the 
breaking  up  of  the  land  will  destroy  but  a  small  number  of  all  the  wireworma  in  the'  aoil.  If 
the  ploughing  it  done  in  the  foil,  and  the  land  is  kept  well  atirred  until  winter  sets  in,  nianj 
pupae  will  be  destroyed  ;  but  the  grubs  will  be  but  slightly  injured.  The  roots  of  thfi  grssses 
turned  under  may  satisfy  their  appetite  the  following  seoion,  and  the  crops  may  not  sufler 
nmoh.  In  the  aeoond  ieaaon,  however,  these  suppliea  of  food  ore  exhausted,  and  the  roots  of 
the  growing  OTopa  ore  called  into  requisition.  Hence  the  common  complaint  that  wireworma 
ore  often  more  destructive  the  second  aaaaon  after  the  aod  is  ploughed  nnder.  It  behoves  the 
Hrmer,  therefore,  to  put  in  a  crop  which  is  specially  immuno,  such  as  pe«t,  or  a  boed  crop. 


kdn,  alUi  ber  lour-n^Ud  avi- 
tl  hnd  ;  10  tip  ol  ovlpnilor :  (d) 
Jl  hkhlv  mieninMl.    (Rllcy.) 


utenna;  (isj  cloi;  i/j)  lonat  or  Kcln  on  bod)- 
■od  winga.    (Riley.) 

The  main  preventive  is  a  ehort  rotation  of  crops,  in  which  the  Belds  are 
remain  longer  than  two  aeatons  in  Kroas. 

Eiperimenta  and  experience  have  both  shown  that  there  is  no  use  attempting  to  kill  the 
wire-worms  by  soaking  the  weds  in  poisonous  cbemiiiaU,  or  by  putting  poisonous  substances  on 
the  lands  in  the  hope  that  the  inaecta  will  be  killed. 

Outipunru  were  quite  abundant  in  many  sections  of  the  Province,  and  did  conniderable 
damage. 

An  interesting  obnervation  was  made  in  Kent  County  where  the  cutworms  were  very 
numerous  up  to  the  end  of  May.     Heavy  rains  occurred  at  this  time,  and  many  of  the  low. 
level  fields  were  inundated.     Thousands  of  dead  cutworms  were  seen  along  the  borders  of  the 
drowned  field  h. 
5  EN. 
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Inhbots  Injurious  to  Vbobtable  ms  Gabsen  Cbopb. 

JTie  Colorado  Potato  Beetit  (Dor^rphor*  decern -lineaU)    irsa  not  a*  injurioua  u  i: 
je»rs.     It  is  probable  that  the  wet  setwon  waa  responsible  (or  the  diminution  ii 

The  Sqiiaih  B'lg  CAnasa  tristis)  Fig.  30.  vsi  alio  not  so  troubleaome  aa  in  previous  7«uh  ; 
but  the  CiKiimbeT-BeeUti  held  their  own  and  did  much  harm. 

Bluter  BeeUea  were  not  so  abundant  as  usual,  probably  due  to  the  fact  that  OTVuAopper$ 
have  not  been  numerous  for  l^he  past  two  or  three  teuons. 

Cuttcormj  were  reported  from  North  Grey  as  cutting  off  young  mangolds  and  cabbsiges. 
rftc  Tuntip  JphJi(Aphia  brassicae)  did  little  damage  and  was  not  noted  in  any  laports 
which  I  received,  but  the  Cabbagi-iporm  (Pieris  rapae)  was  quite  deatructive  not  only  on 
turnips  but  also  onoabbagea  and  cauliflowers. 

Hie  Zebra  CaUrpiliaT  (Mamestm  piota)  was  quite  common  in  most  tnniip  and  e*bb*ge 
fields.     (See  Fig.  21.) 

At  Leamington  in  Kasex  County,  the  Mdon  PlaiU  Lfftue  (Aphis  caeumeris)  was  very  abun- 
dant in  many  of  the  large  melon  fields.  They  were  kept  in  check  by  a  careful  application  of 
tobaooo  solution.  Tbese  inseota  are  greenish- black,  and  infest  the  under  surfaoeof  the  lekvea; 
coDsaquently,  the  tobaooo  applications  must  be  made  to  the  under  surfocea  by  means  of  an 
elbow  on  the  rod  near  the  nozzle. 

Arpamgiu  hettUt  were  not  so  destructive  this  yesr  as  usual  aboat  St.  OatiianDes. 

Tht  Tomato  and  Potato  FUa-beetUt  (Epitriz  cnoumeris)  were  very  abundant.  It  is  of 
intofMt,  economically,  to  note  the  relation  of  these  fl«a-beetlea  to  the  JSariy  Potato  BUgkt, 
which  was  prevalent  this  past  season.  The  edge  of  the  holes  eaten  by  the  beetles  soon  became 
diseased,  and  examination  showed  the  presence  of  spores  of  the  Early  Blight  (Macroaporium 
•olani).  It  is  probable  that  the  beetles  are  carrieTs  of  the  disease  from  one  leaf  to  snotber, 
and  it  is  more  than  probable  that  the  dead  tissue  surrounding  the  holes  made  by  the 
beetles  forms  a  suitable  medium  for  the  establishment  of  this  semi -saprophytic  fungus. 

Elarly  applioationa  of  Bordeaux  and  Paris  Qreen  are  necessary  for  the  control  of  the 
beetles  as  well  as  the  fungus. 

The  Potato   Stalk-Jtorer  (Trichobaris   3'notata)  Fig.   44,  which   committed   such   serious 

ravages  in  Pelee  Island  last  year,  appeared  again  this  year,  but  in  diminished  numbers. 

Many  potato-growers  on  the  Island  suffered  greatly, 

but  definite  informacion  as  bi  the  real  extent  of  (he 

injury  done  is  wanting  on  aooount  of  the  more  serions 


i 


jmgHSl^iV  '  ^^^         damage  done  by  the  Late  Potato  Blight  (Phytophtbora 

*^P7^  I     '/^fr\        iofo*!^-)-     The  death  of  the  stalk  by  the  fangns  may 

„  ^^  ' /^H\  >      "<)  in  killing  the  stalk-borer,  since  the  larvn  may  bs    , 

prevented  from  reaching  maturi^.     II  is  the  dtt^  of 

the  pobito-growera,  however,  to  take  the  usnal  pi«- 

r.  beetle,  all  much  <>i>^in«i.  cautionary  measures,  viz.,  to  bum  the  vme«  in  th« 

field  in  the  fall,  so  as  to  kill  the  surviving  adult 

beetles,  which  would  otherwise  hibernate  in  the  dead  stalks. 

Inhectb  Ihjukiods  to  Okchabd  T&beh. 

In  spite  of  the  unfavorable  wet  season,  the  San  Jose  scale  increasiMl  in  large  numbwa  in 
tlie  infested  sections.  The  pernicious  nature  of  the  scale  is  now  impressing  itsett  strongly  on 
the  minds  of  the  fruit-growers,  and  they  are  coming  to  the  conclusion  that  the  waniingB  of  the 
entomologists,  uttered  seven  or  eight  years  ago,  were  warnings  which  should  have  been  heeded 
then,  and  not  now.    The  orchard  men  themselves  roust  now  bear  the  burden  of  oontroUing  the 
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■oftle.  Their  task  is  far  fnim  being  a  hopeless  one,  however.  Experience  shows  that  there  are 
several  insecticides  which  may  be  used  with  good  results.  These  are  whale-oil  soap,  crude 
petroleum,  and  the  lime  and  sulphur  mixture.  The  last  is  by  far  the  cheapest  remedy,  but 
the  great  objection  to  its  general  adoption  is  the  difficulty  of  preparation.  Two  pounds  of  lime 
are  boiled  with  one  pound  of  sulphur  in  a  kettle  for  two  hours.  Much  requires  to  be  known 
concerning  the  chemistry  of  the  resulting  mixture,  for  different  sulphides  of  calcium  are  formed 
according  to  the  time  the  miiture  is  boiled.  It  is  probable  that  some  oae  of  these  sulphides  is 
more  effective  than  the  others. 

The  example  of  Saltfleet  Township  is  to  be  commended  when  it  passed  a  by-law  whereby 
inspectors  were  appointed  to  make  a  careful  examination  of  the  orchards  for  San  Jos^  scale,  in 
view  of  preventing  its  spread.  It  is  to  be  hoped  that  other  municipalities  will  follow  the 
example  set  by  Saltfleet,  so  that  a  limit  may  be  placed  to  the  spread  of  the  scale. 

The  Codling  Moth  (Carpacapaa  pomotiella),  so  far  as  my  own  observations  extend, 
was  not  so  injurious  this  year  as  last.  The  first  brood  appeared  rather  late,  but  the  second 
brood  was  quite  numerous.  The  wet  season  precluded  careful  spraying  operations  which  may 
account  for  the  large  second  brood. 

A  correspondent  from  South  Grey  reports  that  the  Codling  Moth  was  very  injurious.  He 
says  :  **  It  would  not  be  exaggerating  to  say  that  one-third  of  the  apple  crop  was  destroyed  by 
this  pest." 

In  my  last  year's  Notes  on  the  Injurious  Insects  of  the  Tear,  1  called  attention  to  the 
worthlessness  of  the  Haseltine  Moth  Trap-lantern. 

Recently  another  device  for  entrapping  the  Codling  worms  has  been  put  on  the  market. 
It  is  known  as  the  Expansive  Tree  Protector.  It  consists  essentially  of  an  expansive  metallic 
collar,  coated  on  its  underside  with  a  sticky  substance,  and  a  cloth  band  saturated  with  a 
poisonous  liquid  placed  between  the  collar  and  the  trunk  of  the  tree.  Although  not  in  a 
position  personally  to  test  the  device  this  year,  I  had  an  opportunity  of  inspecting  many  of 
them  in  different  orchards.  In  nearly  every  case  they  failed  to  give  satisfaction,  and  in  some 
instances  were  positively  harmful.  In  the  first  place,  they  are  difficult  to  fit  to  the  trunk  of 
the  tree  ;  secondly,  the  sticky  substance  did  not  hold  the  caterpillars,  and  other  forms  of 
insect-life,  or  prevent  them  from  crawling  over  it ;  thirdly,  the  poisonous  band  did  not  kill 
the  insects  which  crawled  beneath  the  collar  ;  and  fourthly,  the  bark  of  the  tree  immediately 
beneath  the  band  was  frequently  seriously  injured. 

In  my  humble  opinion,  decided  improvements  in  the  construction  of  this  device  must  be 
made  before  it  becomes  effective. 

In  Prince  Edward  County  the  Apple  Maggot  (Trypeta  pomonella)  was  abundant.  In  some 
orchards  more  than  half  the  fruit  was  injured  by  this  maggot. 

The  work  of  this  insect  differs  from  that  of  the  Codling- worm  in  that  channels  are  eaten 
through  the  fruit  in  every  direction.     Spraying  is  of  no  value  in  combating  this  pest,  find  the 

remedy  is  one  of  prevention.  The  infested  fallen 
fruit  should  be  destroyed  at  once,  so  as  to  prevent 
the  maturing  of  the  flies.  When  the  maggot  is 
full  grown  it  leaves  the  apple,  and  pupates  on,  or 
just  below  the  surface  of  the  ground. 
2     ^  Peach-tree  Borers  (Sannina  exUxom)  Fig.  46, 

F  g.  46.  Peftcb-tree  borer,  female  moth ;  2  male  moth,  were  very  numerous,  especially  in  the  Niagara 
district.     Many  young  trees  of  this  year's  planting  were  injured. 

The  Plum  Curculio  (Conotrachelus  nenuphar)  was  abundant  in  most  sections  of  the  Pro- 
vince. 
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The  Bud-moth  {Tmetocera  ocellana)  Fig.  46,  and  the  Oigar-case  Borer  {Coteophora  FletcKer- 
eUa)  were  serious  pests  in  many  orchards  the  past  season,  and  it  is  my  opinion  that  the  latter 
is  becoming  more  injurious  with  each  succeeding  year.  Last  spring  I  saw  an  . 

orchard  in  which  every  tree  wfw  badly  infested.     In  some  instances,  the 
wintering  cases  literally  covered  portions  of  some  of  the  smaller  branches. 
It  is  true  that  the  orchard  referred  to  was  a  neglected  one,  so  far  as  insects 
and  fungi  are  concerned,  but  it  is  also  true  that  both  the  Cigar-case  Bearer     p.     ^    Bud-moth 
and  the  Bud-moth  are  difficult  to  treat  successfully.     Both'  insects  are  well  *°^  imm. 

protected  by  their  coverings,  and  experience  shows  that  thoroughljr  careful  spraying  at  the 
right  time  is  required  to  kill  them.  Fortunately  for  the  orchardist,  both  begin  active  work 
about  the  same  time,  hence  both  can  be  treated  at  the  same  time. 

I  feel  that  more  demonstration  spraying  in  the  infested  orchards  is  neoessaty  before  the 
fruit-growers  will  be  convinced  that  these  insects  can  be  treated  successfully.  Seven  or  eight 
years  ago  it  was  shown  that  two  or  three  applications  of  Paris  green  (4  ounces  to  the  barrel) 
as  soon  as  the  cases  became  active  in  the  spring,  would  hold  the  Case-bearers  under  control. 
Also,  that  kerosene  emulsion,  diluted  with  nine  parts  iof  water,  applied  at  the  same  time  was 
quite  effective. 

Aphids  were  unusually  abundant  in  many  orchards. 

Insects  Ihjubious  to  Shade  Trees. 

The  protection  of  shade  trees  from  the  attacks  of  boring  insects  is  becoming  quite  a  seri- 
ous problem  in  many  of  our  towns  and  dties.  It  is  becoming  apparent  that  greater  watchful- 
ness is  required.  The  watchman,  however,  should  have  some  acquaintance  wi^  the  habits  of 
the  insects  to  be  watched,  so  that  remedies  may  be  taken  at  the  right  time.  One  of  the  duties 
of  the  watchman,  however,  should  be  the  protection  of  our  insectivorous  birds,  for  we  must  rely 
to  a  great  extent  upon  them  for  the  destruction  of  the  borers.  The  increase  in  number  of 
borers  in  recent  years,  I  think,  can  be  traced  to  the  wanton  destruction  of  so  many  of  our  use- 
ful birds,  and  their  protection  at  the  present  time  is  imperatively  demanded. 

A  shade  tree  pest,  new  to  me,  has  arrived  within  the  last  two  or  three  years.  The  birches 
are  the  victims  in  this  instance.  I  have  watched  their  work  in  Guelph  for  two  summers.  I 
thought  at  first  that  the  birches  were  dying  from  the  physiological  causes  which  produce  ^S^- 
Hecuiy  but  I  was  wrong  in  my  diagnosis.  My  attention  was  called  this  summer  to  dying 
birches  in  Hamilton,  where  an  examination  of  the  dead  limbs  revealed  the  presence  of  a  borer. 
I  was  unable  to  get  specimens  of  the  adult,  but  the  owner  of  the  trees  stated  that  he  saw  many 
of  them  in  early  summer.  On  account  of  their  small  size  and  their  active  habits,  he  was  unable 
to  make  any  captures. 

From  a  study  of  their  work,  I  was  able  to  identify  them  as  the  Bronzy-birch  Beetle 
(AgrUii^  anjiiu8)f  one  of  the  Buprestidae.  This  borer  has  been  found  working  in  London, 
Buffalo,  Detroit,  Ann  Arbor  and  Chicago. 

It  would  appear  that  the  beetles  begin  work  at  the  top  and  work  downwards.  For  this 
reason*  the  tree  begins  to  die  first  at  the  top.  The  burrows  made  by  the  grubs  are  very  irrecrular, 
and  have  no  definite  direction.  In  most  limbs  which  I  examined  I  could  trace  their  labyrin- 
(thine,  net- work  courses  for  considerable  distance  in  the  cortex  and  young  wood,  but  often  they 
would  run  directly  into  the  wood,  and  emerge  again  at  the  surface.  In  one  case,  I  found  a 
straight  tunnel  in  the  heart-wood,  but  this  occurred  in  a  small  twig  not  more  than  one*third  of 
an  inch  in  diameter. 

The  exit  hole  of  the  mature  beetle  is  characteristic,  I  think.  One  side  is  straight,  and  the 
other  is  curved  to  conform  to  the  shape  of  the  beetle. 
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The  effect  of  all  this  burrowiDg  of  many  gruba  in  infested  trees  is  to  weaken  the  branches 
and  to  interrupt  the  supply  of  food  and  food- materials  to  the  parts  above.  Some  of  the  trees 
which  were  examined  in  Guelph  and  Hamilton,  had  their  bark  from  top  to  bottom  perforated 
with  holes.  Many  of  the  larger  limbs  had  raised  ridges  on  the  bark,  which,  when  cut  open, 
showed  burrows  beneath. 

The  life-history  of  this  insect  is  about  as  follows  :  The  adults  emerge  in  May,  and  begin 
laying  their  eggs  in  crevices  on  the  bark.  The  larvae  hatch  in  June,  and  are  not  full  grown 
when  winter  sets  in.  They  remain  torpid  during  the  winter,  and  become  full  grown  in  April 
or  early  May.  The  pupa  stage  is  of  short  duration,  for  the  adults  begin  emerging  in  May,  as 
already  stated. 

^  It  is  impossible  at  this  stage  in  the  study  of  the  insect  to  indicate  a  definite  line  of  re- 
medial treatment.  As  the  beetles  are  capable  of  flight,  it  is  necessary  that  dying  and  dead 
trees  should  be  cut  down  before  the  escape  of  the  beetles  in  May  to  prevent  the  infection  of 
neighboring  healthy  birches.  Their  natural  enemies  are  unknown  to  me,  with  the  excep- 
tion of  the  woodpecker,  which  I  have  seen  frequently  on  affected  trees.  It  is  likely  that  we 
will  rely  upon  this  bird  to  help  us  in  controlling  this  new  pest  of  the  birch. 


THE  PAPER-MAKING  WASPS  OF  THE  PROVINCE  OF  QUEBEC. 
By  Rev.  Thomas  W.  Ftles,  D.C.L.,  F.L.S.,  Lvvis,  Qukbbc. 

Once  upon  a  time,  I  was  taken  over  a  pulp-factory,  and  shown  how  billets  of  wood  were 
converted  into  paper.  The  process  seemed  to  me  a  natural  outgrowth  from  one  that  I  had 
witnessed,  whefi  a  boy,  among  the  descendants  of    Huguenots  who  settled  at  Dartford  in 

Kent  two  hundred  yean  ago.  These 
men,  in  their  little  workshops,  mann^- 
tured  paper  from  cotton  rags. 

The  fineness  and  tenacity  of  vegeta- 
ble fibre  have  been  ever  since  the  crea- 
tion ;  and  paper-makers  (not  always 
human)  have  existed,  in  successive  gener- 
ations, through  all  the  ages  since  that 
great  event. 

**  The  thing  that  hath  been  is  that  that 
shaU  be,  and  that  which  is  done  is  that 
which  shall  be  done  ;  and  there  is  no  new 
thing  under  the  sun.*' 

'*  Is  there  anything  whereof  it  may  be 
said,  this  is  new  ?  It  hath  been  already 
of  old  time  which  was  before  us." — Ecc. 
I..  9-10. 

The  nest  of  the  Black  Hornet  {Vespa 
macrdata^  Fabricius)  Figs.  47  and  48,  is  a 

Fig:.  47.     Wasp's  nest  at  an  early  sta^^e  of  construction  (orifcinal).    wonderful      Structure,      SUggestive     of  a 

variety  of  things, — tents,  umbrellas,  capes,  the  papier-mach^  dwellings  of  the  Japanese,  com- 
pressed woodenware,  etc. 

It  is  often  of  great  size.  The  Rev.  J.  B.  Dubbage  of  Bourg  Louis  has  one  that  measures 
round  it,  over  top  and  bottom  three  feet  two  and  three-quarter  inches  and,  when  taken  round 
the  middle,  two  feet  nine  and  a  half  inches. 
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Our  fences  and  out-build  iuga  «uppljr  abuaduioe  of  maMrul  for  ^e  busy  worker*  tlw 
ooDitract  snob  dwellings.  In  tbe  wilderaeaa  they  T««ort  to  tree*  rent  by  tempeato,  etc.  for 
their  enppliea. 

The  old  church  m.  Hull,  Proriuce  of  Quebec,  was  built  of  wood.  It  hsd  never  been 
p«int«d.  One  summer  day,  Hbout  thirtf-aeven  years  ago,  when  on  a  visit  to  Hull,  I  walked 
up  to  see  the  church.  It  stood  on  a  rock;  knoll  and  waa  surrounded  by  cedan — the  Preneb 
part  of  the  town  now  coven  the  spot. 

I  thoiq;ht  to  look  in  at  the  windows,  but  theee  were  high  up  ;  an4  I  did  not  Tentnre  to 
climb,  for  busily  employed  about  the  boilditig  ware  hundreds  of  waspe,  of  different  kinds. 
lliej  were  eroding  tha  surface  of  the  wood  with  their  jaws — procuring  the  materials  for  tbe 
construotion  of  their  nests. 

The  material  thus  procured  would  be  thoroughly  masticsted  and  mixed  with  a  natnial 
fluid  or  saliva,  till  it  wu  of  the  right  oonsiitenoy.  The  wasps,  on  commencing  their  work, 
would  deposit  the  prepared  material  and  then  bring  it  into  shape  with  their  roandiblee,  goii^ 
o*er  it  again  and  again,  pinching  it  till  it  was  of  a  proper  thinness. 

The  comb  in  the  hornet's  nest  u  vary  different  from  that  in  a  hive  of  beea  (Fig.  48).  Tttt 
bee's  comb  is  of  wax  ;  the  hornet's  of  paper.  The  bee's  comb  is  suspended  iu  roaaees  perpen- 
dicularly —  the  cells,  two 
deep,  being  placed  back  to 
back  and  opening  sideways. 
The  hornet's  comb  is  sus- 
pended in  tiers  horiEontally, 
the  topmost  tier  hanging  by 
a  stalk  to  the  rooF,  and  each 
of  the  others  by  a  stalk  af- 
6xed  to  tha  centre  of  the 
one  above  it.  Tbe  cells  are 
only  one  deep  in  each  layer, 
and  open  below.  In  tbe  bee- 
hive some  of  the  oells  are 
filled  with  honey  and  some 
contain  young  bees.  In  the 
hornet's  nest  all  the  comb  is 
brood  oonib,  the  young  being 
fed  with  nutriment  prepared 
by  the  mandibles  and  mai- 
ills*  of  their  attendants. 
(Fig.  49).  ^«  "■    Section  ot  Homef.  n«t  (origiial)- 

Tbe  lorvie  of  the  hornet,  in  their  early  days,  are  held  in  place  by  a  glutinous  fluid,  and 
later,  by  pressure  upon  the  sides  of  their  cells.     When  they  are  about  to  change  to  pupae,  Um; 
spin  a  wfb  over  the  entiance  of  their  cella  and 
close  themselves  in. 

Mr  S.  Stone,  in  the  BntomologUfit  FFeeJUy  7*- 
UlUgtnetr  for  June  11th,  18&9,  (No.  141,  page  84) 
thus  described  the  process  of  feeding  the  larvn  in 
a  wasp's  nest : 

"  The  process  is  an  extremely  interesting  one. 

An  attendant  or  nurse  on  retiring  from  a  foraging 

Fie,  *»■    Head  o(  wi«p,  -howinK  nim.tu  excursion    with  a  caterpillar    it    haa  found  en  a 

part*  (oHgiMH  neighbouring  hedge  ;  a  piece  of  meat  neatly  rolled 
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up,  that  it  had  purloined  from  a  butcher's  shop  or  somebody's  larder ;  a  specimen  of  the  insect 
popnlariy  known  as  *  daddy-long-legs,'  shorn  of  its  wings  and  other  encumbrances,  especially 
if  the  day  be  a  windy  one,  for  the  purpose  of  lessening  the  difficulty  of  conveyiog  such  an 
unwieldly  creature  through,  a  disturbed  atmosphere—  for  wasps  have  powers  as  nearly  as 
possible  allied  to  reasoning  ones,  as  has  been  observed  upon  other  occasions  as  well  as  the  one 
recorded  above ;  or  perchance  a  winged  ant  caught  in  the  act  of  migration,  is  met  at  the 
entrance  to  the  nest  by  one,  two,  and  sometimes  three  other  attendants.  These  at  once  lend 
their  aid  in  cuttint;  up  the  *  prey,'  which  they  not  only  reduce  to  the  consistency  of  pulp  by 
mastieation,  but  to  all  appearance  actually  swallow.  Having  done  this  they  separate,  and 
taking  different  courses,  commence  feeding  the  larvse  which  lie  in  their  route.  As  they  pass 
over  a  cell,  the  larva  therein  c«mtained,  if  hungry,  protrudes  its  head  and  applies  its  month  to 
that  of  the  attendant,  who  stops  for  a  few  seconds  for  the  purpose  of  allowing  it  to  sip  its  fill. 
This  done,  the  latter  moves  on  to  another  cell,  where  the  process  is  repeated.  If  on  the 
approach  of  the  attendant  a  larva  does  not  require  food,  instead  of  protruding  its  head  it 
remains  quiet,  when  the  former  passes  on  to  another  cell  where  its  services  may  be  required. 
In  this  way  an  attendant  will  feed  perhaps  twenty  larvae  before  the  contents  of  its  stomach,  or 
whatever  else  may  have  served  as  a  receptacle  for  the  food  it  has  been  dispensing,  is  exhausted, 
when  it  again  proceeds  in  quest  of  food,  either  leaving  the  nest  to  obtain  it,  or  else  taking  part, 
in  the  manner  already  described,  with  one  which  has  just  returned  from  foraging." 

It  will  be  observed  from  the  above  account  that  (he  wasps  feed  their  charges  much  as  the 
dove  feeds  her  young,  by  supplying  them  with  partly  digested  food  from  its  own  crop. 

Mr.  Stone's  observations  upon  the  feeding  of  the  wasp-larvee  confirm  those  made  by  Mr. 
Spence  as  recorded  in  Letter  XI,  Kirby  and  Spences'a  Entomdagy^  and  by  Willoughby  and 
R^«mur  before  him. 

Vewpa  Qermanica,  Fabricius — like  the  European  Vespa  vidgaris,  Linneus — makes  its  nest 
in  a  sbamber  in  the  ground,  taking  advantage  of  some  natural  hollow,  or  enlarging  the  run  of 
some  small  animal.     I  found  such  a  nest  by  the  roadside  on  the  Island  of  Orleans  last  summer. 

Some  years  ago  I  took  a  nest  of  Vespa  media,  Olivier.  I  found  it  suspended  from  the 
ceiling  of  a  coach-house  belonging  to  my  highly-esteemed  friend,  the  late  I.  J.  Qibb,  Esq.,  of 
Como,  P.  Que.  This  nest  was  compact  and  smooth,  and  of  the  size  of  a  cricket-ball.  The 
entrance  was  in  the  middle  of  the  under  side,  and  was  ab  )ut  half-an-inch  in  diameter. 

The  late  P.  H.  Grosse  in  the  Canadian  Naturaliat,  page  269  describes  the  nest  of  Vespa 
marginaia^  Kirhy,     He  says: — 

**  That  is  not  a  stone,  although  it  looks  so  much  like  one,  as  you  would  find  to  your  cost 
if  yo«  planted  your  foot  on  it.  The  mowers  have  cut  as  near  as  they  durst  approach  to  it,  for 
it  is  a  wasp's  nesb  (Vespa  marginaia)  and  full  of  very  irascible  and  formidable  subjects,  who 
are  not  to  be  assaulted  with  impunity.  These  large  round  nests  are  generally  attached  to  a 
stone,  often  nearly  covering  it,  and  cannot  easily  be  distinguished  from  it.  They  are  made  of 
a  toogh  whitish  paper,  manufactured  by  the  wasp,  of  the  minute  particles  which  she  abrades 
from  weather-beaten  wood,  and  agglutinates  with  saliva,  spread  out  into  this  form.  This  nest 
consists  of  several  layers,  convex  above,  and  projecting  at  the  edges  to  shoot  off  the  rain  from 
the  comb  within,  which  is  made  of  the  same  substance,  and  contains  young  and  pupie.  You 
may  observe  numbers  of  the  wasps  coming  and  going,  and  crawling  busily  about  the  nest,  the 
entrance  to  which  is  beneath  the  edge.  " 

Tespa  marginaia,  Kirby  =  Vespa  cirnsobrina,  Saussure  =  Vespa  arenaria,  Fabricius.  See 
Cresaon's  Hti£ENOPTBRa,  page  290. 

I  found  a  nest  of  this  species  last  season  in  the  open  woods  near  Fort  Number  2,  Levis. 
It  was  close  to  the  ground,  and  was  supported  by  some  small  stems  of  brush  wood.  I  went 
one  eold  day  in  October  to  obtain  it,  but  somebody  had  forestalled  me. 
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Amona;  the  beea  there  &re  lt,rg6  femalei,  ttaall  femalw  or  wdrken,  and  nifties  or  dronea  ; 
ao  ia  it  among  the  waapa  ;  and  the  male  waapa  are  stioglew  as  the  droma  are.  They  maj  be 
diatinguished  from  the  femalea  in  this  way  : — 

Tho  male  wasps  have  13  jointa  in  the  antennte. 

The  female  wasps  have  only  13. 

The  male  waapa  have  7  abdotnioal  aegmenta.  i 

The  female  wasps  have  only  6. 

Beea,  wasps  and  anta  have  the  three  kinds, — males,  females  and  workera.  It  U  customary 
amongatnaturaliatsto  diatin^iuiab  these  by  the  sstronomioal  signs  for  Mars,  VenuaMid  Harcury- 
The  eigD  of  Mara  ia  »  shield  and  apear  S .  That  of  Venua  ia  an  apple  with  its  ^alk  9  — in  re- 
ference to  the  golden  apple  awarded  to  her,  a*  the  most  beautiful  of  the  three  Koddeaaee  {Juno, 
Hinervaand  Venus),  by  Paris.  That  of  Hercuiy,  the  eaiwemu,  or  atafFwith  aerpenta  iater- 
twined^ . 

Hometa  and  waapa  are  not  troubleaome  unleaa  they  are  molaated.  They  deattoy  vaat 
DUmben  of  fliea  and  dettructiva  larvie,  spidera,  etc.  Bnt,  stiange  to  say,  the  waapa  tbemaelvea 
fall  viotiroa  to  pradaeioua  fliea  (Asilidra)  which  know  bow  to  pounoe  down  upon  them,  and  adxe 
them,  just  lo  that  they  can  neither  use  their  jaws  nor  their  stinga. 

The  following  is  a  table  of  the  Quebec  Paper-making  Waspa  : — 

Family  \tatTDj&.  • 

Oenns  Vapa,  Linnena. 

1.  The  Black  Hornet,  Vaiia  macvlala,  Fabrioiuj. 

2.  The  Margined  Waap,  Ve»pa  armaria,  Fabrioius. 

3.  The  German  Waap,  Vttpa  Oermanica,  FabrioiuB. 

4.  The  Diabolic  Waap,  Vapa  diaholica,  Sauaaure. 

6.  Femald's  Waap,  Vetpa  Femaldi,  Lewis. 

tt.  The  Scalloped  Waap,  Vetpa  media,  Olivier. 

7.  The  Red  Waap,  Vapa  rufa,  Linneua. 

8.  The  Common  Waap,  Vtrpa  commitnu,  Stuaaure. 

9.  The  Northern  Waap,  Fe»pa  bortalit.  Kirby. 

Genua  PulitUt,  Latreille. 
1.  The  Whit«-footed  Poliates,  FoOtta  paUipa,  Lepell 

N0TB8. 

1.  The  Black  Hornet  (Fig.  50),  is  ao  named  to  diatingnish 
it  from  the  Yellow  Horoet  of  Europe  {Vapa  enJfre,  LimtMu). 
It  ia  thelargeat  and  roost  formidable  of  our  waaps.  It  ia  com- 
mon and  well-known. 

2.  Vttpa  artnaria,  is  koowa  to  the  French  Caoadiana  by 
the  term  "Gu&pe  couaine."  It  iaa  handsome  black  waap  with 
narrow,  white  or  yellow  margins  to  the  abdominal  aegmenta, 

3.  Vespa  Qermanica  ia  a  beautiful  little  waap,  and  ha* 
PiK-  M.— Veep*  Macuiau,  chf       much  yellow  about  it.     It  may  be  easily  reoognixed  by  the 

yellow  bands  on  the  first  segment  of  the  abdomen  which  form  a 
loop,  and  encloae  a  triangular  patch  of  black. 

4.  The  female  of  the  Diabolic  Wasp  ia  about  six-tenths  of  an  inch  long.  It  ia  black  with 
long  yellow  haira.     It  baa  much  yeUow  on  the  abdomen.     Upon  the  drat  segment,  the  yellow 
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is  narrow  and  intomiptod.  Upon  the  oth«n,  it  u  iadeDtad  by  the  bUok,  in  the  middle,  tuid 
on  either  lide  of  the  indentation  is  &  black  dot.  Sausaure  must  surely  have  been  seTerely  atimg 
by  thie  WMp  when  be  gave  it  ita  formidable  name. 

5.  Vapa  Feritaldi  waa  identified  for  me  in  the  Entomological  Division  of  the  Depaitmont 
of  Agrioulture,  Wsahington.  It  is  a  pretty  insect.  In  each  of  the  abdominal  ■egmenta  the 
black  intrudei  upon  the  yellow  by  three  indentations,  of  which  thu  apical  one  is  the  Urgeet. 

6.  In  Vapa  media  all  the  segmBnta  of  the  abdomen  are  marked  alike  with  three  acallope 
protruding  from  the  black  band  of  every  s^cment.  The  workers  especially  of  this  speci?*  have 
much  brown  hair  about  them. 

7.  Vetpa  rufa.  I^st  summer  I  took  a  perfect  famale  specimen  of  this  beautiful  and  rare 
wasp.  It  was  flying  under  the  veranda  of  Mr.  Morgan's  eonutiy-honse  on  the  Island  of 
Orleaua.  The  insect  is  three-quarten  of  an  inch  long,  and  an  inch  and  a  quarter  in  expanse  of 
wings.  The  antennie  was  black  withont  spots.  The  eyes  sre  black  and  have  an  outer  streak 
of  white  on  the  upper  off  aide  only.  Between  the  ant«nme  is  a  white  patch,  indented  above 
and  below,  and  broader  than  deep.  The  white  facial  plate  is  angulated  outwardly,  and  ia 
divided,  through  all  its  length,  by  a  broad  black  patch  somewhat  narrowed  towards  the  bottom/ 
The  leg*  of  the  insect  are  pale  yellow  above  and  red  underneath.  The  marks  on  the  thorax 
are  white.  The  segment*  of  the  abdomen  are  bordered  with  creamy  white.  The  wings  are 
somewhat  smoky,  but  have  an  ocbreon*  tinge,  and  the  veins  are  sienna- ooloured.  The  first 
abdominal  segiQent  o(  this  wasp  is  of  a  rich  oheetnut  or  Venetian  red  ;  and  on  the  s^oond  seg- 
ment there  is  an  interrapted  patch  on  either  side  of  the  same  colour.  This  s^ment  is,  with 
the  exception  of  the  border,  wholly  dark  red  on  the  under  side.  The  tip  of  the  last  seffment  is 
red.  The  waap  is  Htrikingty  handsome.  In  the  Provancher  collection  there  is  a  worker  of  this 
species  taken  at  Chiooutimi. 

8.  Vttpa  eomfflunti  also  was  identified  for  me  at  Washington.  It,  more  than  any  other  of 
our  Quebec  waspe,  resemblea  the  Vetpa  wlgarit  of  Europe.  I  have  taken  it  at  CowansviUe  and 
at  Quebec. 

9.  Vttpa  bonalia.  The  wasp  is  described  in  Kirby's  "Fauna  Boreali-AmerioaDa :  Insect*" 
page  266.  The  description  may  be  found  on  page  129  of  Dr.  Bethune's  useful  compilation 
from  Kirby's  work,  whioh  was  published  by  the  Entomological  Society  of  Ontario  some  yeara 
ago.  Kirl^  states  that  the  specimen  he  described  was  taken  aa  Ux  north  sa  lat.  66°.  k  male 
specimen  of  this  species  that  I  took  at  Levis  last  summer  has  been  identified  for  me  by  Vix. 
Aahmead  of  Wuhington. 

PoliOei  paUipes  may  be  easily  known 
from  ita  slender  and  elegant  form,  i 
brown  colouring,  its  white  feet,  and  the 
two  parallel  longitudinal  i 
after  part  of  its  thorax.    (Fi((.  51.) 

I  will  now  close  my  paper  with   i 

story    told  me  by  Mr.    H.    Biainerd   of 

Montreal.    It  tells  of  an  entirely  effective, 

KtR.  M.-PniisKa  lAliipv-;  1.  thr  ntiN|>;  I,,  pnnioii  orconii>.  but  aomeirhat  rjuUij  method  of  getting  rid 

of  a  wasp's  nest. 

The  Hauiilton  Powder  Company  had  a  magazine  at  Dinorwic,  Ontario.     In   it  waa  stored 

four  tons  of  dynamite.     One  day  in  last  September  two  Irishmen  were  sent  by  the  Hudson 

Bay  Company,  to  take  out  a  supply  of  the  eiploeive.     There  was  a  wasps'  nest  under  the  eaves 

of  the  building,  and  an  irritated  wasp  stung  one  of  the  men.     He  "  got  mad,"  and  vowed  he 

would  "smoke  the  critters  out,"  so  he  made  a   "smudRe."    Now  the  ground  had   become 

saturated  with  nitroglycerine,  and   no  sooner   waa  a  tight  applied    to  the   smudge,   than  an 


»\ 
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ominous  flash  alarmed  the  men,  and  they  took  to  their  heels.  They  had  gone  bat  a  short  dis- 
tance when  there  was  a  fearful  explosion  and  they  were  struck  down  senseless.  On  their 
recovery  they  told  how  the  afiair  had  happened. 

The  loss  was — the  building  ;  the  dynamite,  worth  about  f  1,200  ;  charges  for  broken  glass, 
$140  ;  and  a  smashed  canoe  ;  but  no  trace  of  the  toaspM*  nest  could  be  found. 


SOME  INTERESTING  HABITS  OF  LEPIDOPTEROUS  LARV^. 

By  Arthur  Qibson,  Ottawa.* 

The  student  of  insects  is  continuaUy  being  astonished  and  mystified  by  the  wonderful 
things  which  are  ever  occurring  in  the  entomological  division  of  the  animal  kingdom.  No 
matter  what  kind  of  insect  study  one  may  enter  upon,  nature  never  fails  to  present  a  varied,  at 
times  incomprehensible,  series  of  interesting  objects.  In  the  lepidoptera  there  is  no  excep- 
tion to  the  rule.  While  mysteries  will  continue  to  be,  at  the  same  time,  owing  to  the  rapidity 
with  which  the  science  is  now  developing,  many  of  the  facts  which  are,  as  yet,  unexplaixiAble, 
will  doubtless  in  the  near  future  be  expounded,  and  knowledge  which  we  are  now  badly  in 
need  of,  be  duly  placed  at  our  disposal.  A  study  of  the  larvee  of  our  butterflies  and  motha  will 
soon  convince  the  student  that  there  is  much  of  interest  as  regards  even  the  habits  ol  the 
commoner  species,  many  of  which  show  remarkable  traits. 

As  the  title  given  this  paper  covers  a  wide  field  it  is  only  the  writer's  intention  to  mention, 
in  a  general  way,  some  of  the  interesting  habits  which  have  come  under  his  notice.  When 
asked  for  a  short  paper  it  occurred  to  me  that  if  I  could  put  together  a  few  facts  oonoeming 
the  habits  of  some  of  these  larvse,  my  endeavor  might  not  be  without  interest. 

At  the  outset  a  short  mention  will  be  made  of  the  feeding  habits  of  these  creatnrea.  All 
have  doubtless  seen  some  caterpillars  feeding,  and  know  that  the  particular  habits  of  each 
kind  vary  to  a  great  extent,  almost  every  species  showing  some  peculiarity.  While  some 
caterpillars  are  extremely  restricted  in  their  choice  of  food,  only  feeding  on  one  or  two  plants, 
others  are  quite  indifferent  and  will  eat  almost  anything,  some  species  having  been  known  to 
eat  up  everything  in  sight.  A  good  common  example  of  the  former  class  is  the  Monarch 
Butterfly,  Danais  archippus^  Fab.,  the  larvee  of  which  are  known  to  feed  only  on  Aadepiiu^ 
while  in  illustration  of  those  which  are  general  feeders,  the  Variegated  Cutworm,  Peridroma 
saucia^  Hbn.,  might  be  cited.  During  July  and  August,  1900,  the  caterpillars  of  ^is  species 
fairly  swarmed  in  the  Province  of  British  Columbia  and  the  States  of  Oregon  and  Washington, 
devouring  plants  of  all  kinds  and  causing  a  loss  to  grown  crops  of  $168,000  in  British  Columbia 
alone,  from  which  it  has  been  estimated  that  a  loss  of  $2,500,000  accrued  in  that  year  in  the 
United  States  and  Canada. 

From  an  economic  point  of  view  an  understanding  of  the  feeding  habits  of  larvse  is  im* 
portant.  It  is  well  known  that  if  the  grower  of  any  marketable  crop  desires  to  obtaio  the 
fullest  returns,  a  knowledge  of  his  insect  enemies  will  materially  aid  him,  when  hia  fruit  trees, 
cereals,  etc.,  are  attacked  by  any  of  these  pests.  While  some  caterpillars  are  general  feeders, 
most  species,  however,  are  particular  in  their  choice  of  food  In  the  event  of  a  certain  cater- 
pillar occurring  in  larg^e  numbers  upon  any  single  kind  of  fruit  tree,  or  crop,  anxiety  or  loss  and 
unnecessary  work  may  be  prevented  if  it  be  known  to  the  producer  that  the  species  only  feeds 
on  the  plants  upon  which  it  is  first  found,  or  those  botanically  related,  and  that  it  is  not  likely 
to  spread  to  adjoining  crops.  Of  course  there  are  instances  of  certain  caterpillars  doiog 
damage  to  plants  upon  which  they  were  not  previously  known  to  feed,  but  such  ocourrenoes 
are  unusual.     Cutworms,  for  instance,  which  are  the  caterpillars  of  the  Agrotid  motha,  as  a 
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rule  only  teed  At  night,  gaaenlly  ooDfining  theii  attusbs  to  loir  pUntt,  inch  as  cabbage*, 
Muliflowera,  etc.,  ao  during  seriooa  outbroBk*  spprebennon  u  to  danger  to  near-by  trees,  or 
otlieicTopa,  may,  in  many  inatances,  be  avoided. 

Some  apeciea  of  larvn  have  the  habit  of  lying  aloae  together  in  serried  ranka  when  feeding, 
and  many  of  congregating  when  resting.  Interesting  examples  of  the  former  kind  are 
Proeru  Americatm,  Harris,  Fig.  b2,  Attaeut 
promethta,  Dru.,  and  Hyperehiria  to,  Fab,, 
which,  when  in  their  younger  stages,  feed  in  a 
row,  each  larva  beside  the  other,  on  the  under- 
•ide  of  a  leaf.  Vaneua  anUopa,  Linn.,  and  the 
Datanai  are  examples  of  those  which  feed  in 
colonies,  a  small  branch  having  as  many  as 
fifty  or  more,  close  U^ether,  while  on  the 
remainder  of  the  tree  there  may  not  be  a  single 
specimen.  The  two  kinds  of  Tent  Caterpillan 
furnish  splendid  examples  of  larvie  which  con- 
gregate in  masses  when  not  feeding.  BveiyoDe 
has  seen  the  tents  of  Clttiocampa  Amtrieana, 
Harr.,  the  true  tent  caterpillar,  containini 
large  numbers  of  the  larvse,  and  most  people 
have  doubtless  seen  the  large  masses  of  the 
wig.  St.    Procrii  Anwriwu  iwc  iHdiog.  Forest  Tent  caterpillar,  (Suiocampa    dintria, 

Hba.,  which  does  not  make  a  tent,  the  larvie  when  at  rest  congr^^ting  on  a  silken  mat  spun 
on  Uie  trunk  of  a  tree  or  along  one  or  two  of  the  branches. 

While  many  speoiei  of  caterpillars  have  the  habit  of  congregating  in  numbers,  others  are 
quita  the  opposite,  and  are  solitary  througbont  the  whole  of  their  larval  esistence,  not  moie 
than  one,  or  at  most  two,  specimens  being  found  feeding  on  a  single  plant.  A  common  inter- 
esting illustration  of  this  is  Anama  obliqwUa,  O.  A  R.  The  latva  of  this  spedes  is  a  borer, 
feeding  inside  the  main  stem  of  the  common  Cat-tail,  Typha  latifolia,  h.,  inside  of  which  it 
also  generally  passes  the  pupal  state.  Specimens,  however,  when  mature  sometimes  leave  the 
Cat-tail  and  wander,  or  swim,  to  the  shore  or  edge  of  the  swamp  to  seek  a  suitable  place  to 
pupate, — under  a  rock,  piece  of  fallen  branch,  or  in  an  old  stump  under  the  bark  or  in  the  rotten 
wood.  I  have  collected  hundreds  of  specimens  of  this  caterpillar  in  various  localities  and  only 
nnly  have  found  two  specimens  in  the  same  plant,  These  larvte  when  full  ^wn  measure  nearly 
two  and  one-half  inches  long,  and  not  possessiDg  any  attractive  qualifications  can  hardly  be 
termed  beautiful  caterpillars.  Mr.  Henry  Bird,  who  has  done  such  good  work  in  Hydroecta, 
relates  the  interesting  habit  of  Hydroteia  duovata,  one  of  his  new  species.  In  s  letter  to  Dr. 
Fletcher  he  says  that  "thousands  of  plants  (Solidago  gempervirena,  L.)  may  be  examined 
withont  any  sign  of  a  borer.  A  dozen  isolated  ones  in  another  neglected  .spot  may  contain 
twenty-four  larvfe,  not  twen^-three,  or  twenty-five,  but  the  two  dozen  to  a  nicety,  for  Mrs. 
Dnovata  can  count  up  to  two  without  any  failure  when  depositing  her  ova."  Among  the 
butterfly  larvie  those  of  PampkUa  metacnmet,  Harr..  and  some  other  skippers,  which  Dr. 
Fletsber  has  specially  studied,  are  solitary  in  habit  These  caterpillars  feed  on  various  spedes 
of  Oartst  and  curiously  enough  furnish  themselves  with  a  cocoon-like  structure,  in  which  they 
live  when  not  feeding.  This  interesting  contrivance  is  placed  between  two  of  the  lai^er 
leaves  which  are  drawn  together  and  fastoned  by  means  of  silk.  This  habit  of  course  pro- 
vides great  protection  to  the  caterpillar,  as  it  is  only  by  separating  almost  everyone  of  the 
central  leaves  of  a  plant  that  their  home  can  be  found.  It  is  altogether  unlikely  that  many 
have  seen  these  caterpillars  in  nature,  a*  they  require  to  be  looked  for  very  dosely. 


76  THE  REPORT  OF  THE  No.  1» 

During  the  past  two  summers  the  foliage  of  birch  trees  of  all  kinds,  was  badly  attacked  by 
the  larvee  of  Bucculatrif  Caiiadeunsella,  Cham.  These  small  caterpillars  occurred  in  vast  num- 
bers throughout  Ontario,  but  were  not  noticed  by  the  public  until  late  in  August  when  the 
trees  assumed  a  seared  appearance,  and  the  leaves  were  dropping  prematurely.  These  larvse 
are  popularly  known  as  the  Birch  Skeletonizer,  from  the  way  they  eat  away  the  cellular  tissue 
of  che  foliage,  leaving  only  the  fibrous  skeleton,  and  are  of  considerable  interest  from  the 
peculiar  habit  they  have,  which  is  quite  unusual,  of  spinning  on  the  leaves,  before  full  grown, 
flat  circular  shelters,  called  pseudo-cocoons,  whenever  they  are  ready  to  moult.  These  little 
shelters,  which  of  course  are  only  large  enough  to  contain  the  one  larva,  are  only  used  by  the 
caterpillars  about  a  day  or  so  before  tl\,e  process  of  casting  their  skin. 

An  interesting  example  of  a  caterpillar  illustrating  protective  mimicry  was  observed  last 
season  by  Dr.  Fletcher  and  the  writer.  In  May,  1901,  larvae  of  one  of  the  noctuid  moths, 
Hamohadena  badidriga,  Grt.,  were  found  in  some  numbers  on  the  yellow-flowered  honey- 
suckle, Lanicera  hirsiita^  Eaton.  Caterpillars  in  all  stages  were  found,  but  strange  to  say  no 
trace  of  eggs  could  be  seen.  Very  small  larvee  were  collected  about  a  quarter  of  an  inch  long, 
which  must  have  been  out  of  the  egg  only  a  day  or  so.  Doubtless,  as  is  often  the  case,  the 
young  caterpillar  made  its  first  meal  of  the  sheU  from  which  it  had  emerged.  It  is  probable 
that  some  eggs  were  sdU  on  the  plant,  but  although  searched  for  diligently,  none  oould  be 
discovered.  When  young  the  caterpillars  feed  on  the  foliage  of  the  new  shoots  of  the  plant 
and  generally  hide  inside  the  two  clasping  leaves  which  surround  the  cluster  of  flower  buds  at 
the  tip.  When  mature  they  crawl  down  to  the  shady  side  of  the  old  wood  of  the  plant,  npon 
which  they  rest  when  not  feeding.  At  this  time  che  general  colour  of  the  caterpillar  is  remark- 
ably like  that  of  the  stem,  or  twig,  upon  which  it  is  resting,  and  owing  to  this  striking  resem- 
blance, it  is  thus  protected  from  numerous  enemies. 

Bfany  other  larvee  owing  to  their  colour  being  similar  to  that  of  the  plant  upon  which  they 
feed  are  likewise  hidden  from  view,  and  .unless  searched  for  carefully,  even  when  they  are 
known  to  be  present,  are  difficult  to  find.  Phuna  ctreaides^  Ort.,  which  feeds  on  Sclidago  Oem- 
adensis^  L.,  is  another  example  of  a  corresponding  similarity  in  coloration  of  the  caterpillar 
to  the  green  colour  of  the  leaves  and  stem,  protecting  the  species  from  natural  enemies,  such 
as  birds,  parasites,  etc. 

The  larva  of  JSerice  bidentata^  Walk. ,  feeds  on  the  foliage  of  elm  ;  it  is  a  rather  eurious 
caterpillar  with  sharp  protuberances  down  the  dorsum.  This  species  feeds  on  the  edge  of  a 
leaf,  and  owing  to  its  colour  being  the  same  as  that  of  the  foliage,  and  its  peculiar  elevattons 
on  the  dorsum  corresponding  with  the  outline  of  the  leaf,  it  is  thus  protected  considerably  trom 
being  observed.  A  similar  example  of  protective  resemblance  is  found  in  the  caterpillar  of 
Telea  polyphemus.  Cram.,  which  when  feeding  on  the  edge  of  an  elm  leaf  from  which  it  has 
eaten  out  a  portion,  is  even  better  protected  than  the  above  by  reason  of  its  indented  dorsal 
outline  and  the  bright  lateral  stripes,  which  simulate  the  ribs  of  the  leaf. 

An  interesting  habit  which  certain  of  the  Coliad  larvae  have,  is  that  of  resting  exactly  in 
the  same  place,  after  feeding,  along  the  mid  rib  of  a  leaf.  When  wandering  off  to  feed  they 
spin  a  path  of  fine  silk  as  they  walk.     After  they  have  eaten  their  meal  they  are  thus  able  to 

return  by  following  this  silken  road  to  the  exact 
spot  from  which  they  first  started.      PapUio 
t%(,mu8^  Linn.,  also  has  the  habit  of  spinnings 
platform  of  silk  across  the  upper  side  of  a  leaf 
upon  which  it  rests  when  not  feeding.  (Fig.  63). 

Fig.  53.    UrvaofPapiiiotumm,.  Doubtless    every  collector    of    insects,  or 

student  of  natural  history,  has  noticed  the  habit 
which  many  caterpilJars  have  of  drawing  two  or  more  leaves  together  by  means  of  threads  of 
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silk,  in  which  thej  feed,  or  in  which  they  reat  when  not  feeding.  Some  Urvfte  curl  up  K  aingle 
lekf,  fattening  the  sidea  with  silk,  uid  live  inside  the  enclosure  thui  mftde  until  they  have 
okten  nearly  tlie  whole  leaf,  when  they  go  to  uiother  leaf,  sad  so  on  until  they  reach  maturity , 
The  caterpillan  of  aome  of  onr  common  butterBiea,  such  as  Vant'ta  Aftt6ertti,  Odt.,  Pyriam«t> 
raniui,  Linn.,  etc.,  have  this  habit.  The  larvfe  of  the  Urge  skipper  Evdamui  titynu,  Pabr., 
which  feed  on  the  Locust-tree.  Robtnia  Pteudacaeia,  L.,  and  Nuoniadei  lueilttu,  Lint.,  on 
Aqnilegias  also  live  inside  tent*,  which  they  make  bj  dnwing  down  a  leaf  to  serve  as  a  oover 
fastening  the  same  t«  another  leaf  immediately  under.  One  end  of  the  leafy  case  is  left  open 
to  enable  Uie  caterpillar  to  get  out  to  feed. 

Phiyelaenia  fermgalu,  Hbn.,  which  is  an  interesting  species  on  account  of  its  eoouomio 
impoitanoe,  has  been  called  the  Greenhouse  Leaf-tyer,  from  the  habit  of  the  larvs  of  drawinx 
the  leaves  toRether,  and  tying  them  with  silk.  When  this  oaterpillar  is  at  rest  it  has  the  habit 
of  curling  round  to  the  side  of  the  body  the  head  and  first  three,  or  four,  segments.  Han;  of 
the  larvs  of  the  smaller  speeiea  of  motht  fold,  or  roll  over  the  edge  of  a  leaf  and  seal  down  the 
whole  of  the  turned  edge  with  threads  of  silk.  These  small  caterpillars  live  through  all  tlieir 
larval  stages  inside  the  same  enclosure,  in  which  they  also  change  to  the  ohiraalis  state.  Every- 
one must  have  noticed  the  work  of  the  eonunon  Basswood  Leaf-roller,  Panlograjiha  limata, 
Q.  &  R.  This  larva  cuts  a  leaf  half  way  acroaa  the  middle,  and  then  nilla  the  end  portion  into 
a  tube,  within  which  it  lives. 

Some  caterpillars  when  at  rest  assume  curious  positions.  Many  geometrid  larvn  hare  the 
habit  of  extending  the  whole  body  straight  out  into  the  air,  the  anal  prolegs  and  feet  finnly 
clutching  the  twig,  or  leaf,  upon  which  they  happen  to  be.  They  often  remain  in  this  position 
for  a  coniidenble  length  of  time,  without  even  slightly  moving  the  body.  In  numerous  in- 
stances the  colour  of  the  caterpillar,  and  the  object  upon  which  it  is  resting,  is  almost,  if  not 
quite  the  same,  and  the  larva  may  appear  as  an  additional  twig,  the  casual  observer  being  nn- 
able  to  differentiate  between  the  living  caterpillar  and  the  object  upon  which  it  teste.     The 


larvffi  of  the  Sphingidit,  or  Hawkmolhs,  when  resting  have  the  habit  of  rearing  the  front 
of  the  body  into  the  air,  curling  the  head  and  first  segment,  down  in  a  moat  stately  manner 
(Fig.  54).  They  hive  been  known  to  remain  in  this  position  perfectly  motionless  tor  hours.  On 
account  of  this  habit  they  are  when  thus  resting  supposed  to  resemble  the  Egyptian  Sphinx, 
and  owing  to  this   resemblance   the  name  Sphinx,  and  the  family  Sphingidit  is  due. 

The  fruit  of  the  raspberry  In  occasionally  injured  to  some  extent  by  the  larva  of  the  lUsp- 
berry  Geometer,  Syncklora  nibicura,  Riley,  Pig.  66.  This  caterpillar  is  furnished  on  each 
segment  with  several  short  bridtlea,  or  spines,  and  has  the  habit  uf  disguising  itself,  by  at 
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taohing  Ui  these  spinei,  verj  small  bita  of  vege- 
table mutter,  auch  m  the  snthers  of  fluwers, 
tiny  pieces  of  leaves,  etc.  Owing  to  thia  habit 
it  usually  escapee  detection.  The  curious  larva 
of  Harrutmemna  trisignata,  Walk,  attaches 
pieces  of  itscaat  skin  etc.  to  some  long  hairs oa 
the  front  segments.  When  at  rest  the  thoracic 
feet  are  drawn  up  close  to  the  hodj  and  the 
front  B^meute  raised,  giving  its  very  uncater- 
pillar-like  appearance.    ' 

Although  presenting  sometime*  a  rather 
formidable  appearanoe,  with  the  exception  of 
one  or  two  kinds  which  are  provided  with  irritat- 
ing hairs,  caterpillais  are  quite  harmless.  Some 
of  the  Sphingidrt)  will  jerk  their  heads  from 
«de  to  side  aad  even  snap  their  mandibles,  but  irujt  ■ 
they  are  unable  to  bite  anything  thicker  than  H.rZli 
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th«  edge  of  a  leaf.  The  best  known  stinging  larvte  are  the  pretty  oaterpillart  of  Hyperehiria  lo, 
Fabt.,  (Fig.  66,)  every  point  of  whose  mosslike  covering ia  a  poiaoned  dart,  (Fig.  67,).  Several 
of  the  slug  caterpillars,  as  Bmftretia  itim\dea,  Clem,  are  alio  able  to  leave  unpleasant  reminders 
when  handled,  (Fig.  68.)  The  hairs  of  the  larvffi  of  the  Brown-tailed  moth  EuproctU  ehryaor- 
rhea,  Linn,  are  likewise  exoeaaively  irritating  to  the  akin. 

In  conclusion  the  writer  can  only  express  the  hope  that  this  limited,  mention  of  some  of 
these  interesting  habits  may  not  be  without  some  result,  and  that  those  who  have  never  had 
the  pleaaure  of  watching  the  many  habits  of  lepidopterous  larvie,  may  be  led  toroetiinea  to  take 
an  interest  in  these  creatures — the  larval  steto  of  our  butterHiea  and  moths.  Every  spedes  of 
caterpillar  is  worthy  of  study,  and  as  so  little  is  known  of  the  preparatory  stages  of  most  of 
the  lepidoptera,  particularly  of  the  moths,  there  is  in  thia  branch  ot  study  alone,  a  vast  Geld  for 
research.  Many  points  duubtleas  of  much  value,  even  with  regard  to  some  oF  our  common  spedea 
which  aa  larvie,  devastate  our  forest  trees,  fruit  trees,  and  all  kinds  of  crops,  are  yet  to  be  dia- 
corsred.  Every  little  helps,  and  facts  which  may  be  considered  worthless  at  the  time  often 
prove  ImMp  on  to  be  of  great  scientific  value. 
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NOTES  ON  SEMIOPHORA  YoUNGII,  SMITH. 

By  Arthur  Gibson,  Ottawa. 

In  the  report  of  the  Dominion  Entomologist  for  1901,  on  page  251,  mention  ifl  made  of  a 
new  enemy  to  tamarac,  or  the  American  Larch  {Larix  Americana,  Mx.)  and  the  Black  Spruce, 
(Picei  nigra,  Poir.),  viz.,  Semiophara  Youngii,  Smith.  This  insect  occurred  in  sufficient 
numbers  in  a  large  peat  swamp  near  Ottawa  to  cause  considerable  destruction .  A  notice  of 
this  is  also  made  in  an  account  of  '*  A  Day  at  the  Mer  Bleue,  Eastman's  Springs,  Ont."  by 
the  writer.  (Rep.  Ent.  Soc.  Ont.  1901.)  During  the  past  season  further  observations  were 
made  on  the  life-history  of  the  species,  but  our  knowledge  of  the  habits  of  the  insect  is  still 
far  from  complete. 

On  the  21st  May,  1902,  a  trip  was  made  to  the  Mer  Bleue,  by  Mr.  Young  and  the  writer, 
but  only  a  few  larvse,  from  half  to  three-quarters  grown,  could  be  found,  and  these  were  very 
local.    At  this  point,  owing  to  recent  fires,  the  only  trees  on  the  swamp  are  small  tamaracs 
and  spruces  from  two  to  four  feet  high,  and  what  larvee  we  did  find  were  all  hiding  in  the  wet 
moss  at  the  base  of  the  tamarac  trees,  a  few  inches  below  the  surface.     No  specimens  oould  be 
found  near  the  spruce  trees.     A  great  many  trees  in  other  parts  of  the  swamp  were  examined, 
but  in  only  the  one  spot  could  specimens  be  found.     In  every  case  it  was  necessary  to  search 
in  the  moss  at  the  base  of  the  tree  to  find  the  larvte  as  no  noticeable  injury  to  the  foliage  could 
be  detected.  The  mature  caterpillar  is  a  handsome  creature  *^  about  an  inch  and  a  half  in  length 
when  full  grown,  of  a  rich  velvety  brown,  with  a  ruddy  or  greenish  tinge  in  different  specimens, 
the  dorsal  area  showing  the  richest  colours,  and  bounded  on  each  side  by  the  white  clear  and 
threadlike  lateral  stripes  ;  the  dorsal  stripe  of  the  same  intensity  as  the  lateral  stripes  ;  the 
spiracles  black  and  lying  on  the  upper  edge  of  a  broad  white  substigmatal  band,  the  lower 
surface  much  paler  than  the  dorsal,  the  whole  body  finely  mottled  with  small  purplii^h  brown 
spots.     The  centre  of  each  segment  on  the  dorsum  is  darker  and  more  velvety  than  the  inter- 
segmental folds.      The  head  is  reddish  brown  finely  mottled  with  lighter  spots."     (Fletcher.) 
On  the  18th  September  another  visit  was  made  to  the  locality  in  the  hope  of  collecting 
some  of  the  imagoes.     At  this  time  the  moths  of  the  Cranberry  Looper,  CaUrva  ccUenaria, 
Cram.,  were  in  great  evidence — hundreds  and  hundreds  of  specimens  in  perfect  condition.    At 
almost  every  step  four  or  five  of  these  moths  would  arise  from  their  resting  places,  and  flutter 
away.     Unfortunately,  however,  we  were  too  late  to  secure  good  examples  of  the  moths  of 
Semiaphora  Ymingii,  Smith,  but  in  all  five  specimens  were  taken,  three  by  Mr.  Young  and  two 
by  the  writer.     These  five  specimens  were  in  poor  condition  and  were  all  collected  at  rest  on 
small  tamarac  trees.     Mr.  Young  put  one  of  his  specimens,  a  female,  into  a  chip  box,  and 
secured  some  eggs,  half  of  which  he  gave  to  the  Division  of  Entomology.     These  were  laid  on 
the  19th  Sept.  and  the  young  larvse  hatched  out  of  doors  on  the  28th  and  29th  Sept.     The 
following  brief  description  was  taken  of  Stage  I — Head,  brown.      Body  cylindrical,  semi- 
translucent,  pale  greenish  after  feeding.     Thoracic  shield  concolorous  with  head.     Tubercles 
black  and  shiny.     No  markings  on  the  body.     The  young  larvae  loop  when  walking. 

On  the  16th  Oct.,  in  company  with  Dr.  Fletcher  and  Mr.  W.  S.  Odell,  an  enthusiastic 
microecopist,  another  trip  was  made  to  the  Mer  Bleue,  and  on  this  occasion  two  pups,  of  what 
we  take  to  be  Semiophora  Youngii,  Smith,  were  found  by  the  writer,  in  the  moss  at  the  base  of 
a  small  tree.  One  of  these  was  dead,  but  the  other  contained  a  living,  rather  large  hymenop- 
terous  parasite,  almost  fully  formed,  which  could  be  distinctly  seen  moving  inside.  This  pupa 
has  been  kept  in  a  warm  office  ever  since,  but  the  paraiite  has  not  as  yet  emerged  (1st  Dec.) 
although  still  active  inside  the  pupa."^ 

*  Since  the  above  wm  written  the  parasite  has  emerged,  and  Mr.  Harrington  tells  me  that  it  is  a  species  of  Anoinalon, 
ot  previotisly  taken  here  and  unknown  to  him. 
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The  same  day  Dr.  Fletcher  collected  a  small  noctuid  larva  about  half  an  inch  in  length  in 
the  wet  mo88  at  the  base  of  a  small  tamarac  tree.  This  looks  very  much  like  the  caterpillar  of 
Semiophora  Youngiiy  Smith.     It  is  still  alive  and  is  hibernating  out  of  doors. 


n< SECTS  INJURIOUS  TO  ONTARIO  CROPS  IN  1902. 
By  Db.  James  Fletchbb,  Dominion  Entomolooibt. 

The  season  of  1902  has  been  a  rather  unusual  one  in  all  parts  of  Canada.  Exceptional 
rain  fall  has  been  recorded  during  the  summer  at  almost  all  localities,  and  this  has  bad  a  per- 
ceptible effect  upon  the  abundance^  or  the  reverse,  of  many  of  the  well-known  pests  of  the  farm 
and  garden,  as  well  as  upon  the  development  of  some  of  the  staple  crops.  Late  spring  frosts 
were  answerable  for  a  considerable  injury  to  grape  and  other  fruit  crops,  including  an  affection 
of  the  leaves  of  apple  trees  generally  referred  to  by  correspondents  under  the  term  *^  yellowing 
of  apple  leaves,"  and  also  probably  for  a  curious  premature  ripening  of  potatoes,  which  could 
not  be  referred  to  any  of  the  known  fungous  diseases. 

Cereal  Crops. 

In  the  Province  of   Ontario   cereal   crops    were  little    injured    by  insects,   the  chief 
damage  complained  of  being  due  to  heavy  rains.     Rust  was  prevalent  in  many  places,   and 
complaints  of  lodging  on  account  of  heavy  straw  were  frequent.     Peas,   which  onoe  formed 
such  an  important  crop  in  Ontario,  were  little  sown  this  season,  owing  particularly  to  the  dep- 
redations of  the  Pea  Weevil.    The  Pea  Moth  was  less  destructive  than  usual,  and  the  Destruc- 
tive Pea  Aphis  was  only  mentioned  from  a  few  localities,  upon  late  peas  and  the  grass  pea. 
The  grass  pea,  Lathyrus  udivus^  L.,  a  pea-like  plant  belonging  to  the  bean  family,  is  not  a  true 
pea,  but  the  seed  resembles  peas  so  much  that  it  was  hoped  that,  as  this  plant  is  entirely  free 
from  the  attacks  of  the  Pea  Weevil,  it  might  prove  a  valuable  substitute  for  peas  in  those  dis- 
tricts where  the  Pea  Weevil  is  destructive.      These  hopes,  however,  during  the  past  season 
have  been  disappointed,  probably  on  account  of  the  season  ;  the  grass  pea,  being  of  tropical 
origin,  seems  to  require  more  heat  than  we  have  had  during  the  summer  of  1902.      The  seeds 
ripened  unevenly,  and  the  plants  continued  growing  and  flowering  right  up  to  frost.     Late  in 
the  season  in  some  places  it  was  attacked  by  the  Pea  Aphis.     However,  in  some  seasons  durit^ 
the  many  years  it  has  been  grown,  it  has  been  known  to  give  excellent  crops,  of  from  10  to  ^ 
bushels  to  the  acre,  of  excellent  peas,  which  can  be  used  for  most  of  the  same  purposes  as  real 
peas.     Field  peas,  where  sown  late,  were  injured  by  mildew,  and  in  the  southern  counties  were 
seriously  affected  by  the  Pea  Weevil.     Beans  were  much  injured  by  the  weather.     Late  frosts 
in  spring  and  heavy  rains  made  re-planting  necessary  in  a  great  many  places.     Fodder  crops 
with  the  exception  of  com,  yielded  heavily,  but  wet  weather  at  haying  time  made  it  sometimes 
difficult  to  savH  the  crop.     There  was  a  general  complaint  that  clover  did  not  form  seed,  even 
where  there  was  no  midge.     Wheat  and  oats,  our  most  important  cereal  crops,  were  of  good 
quality  and  yielded  heavily.     A  most  satisfactory  and  unexpected  condition  prevailed  through- 
out the  whole  province,  as  far  as  the  Hessian  Fly  is  concerned.     This  is  largely  due  to  farmers 
having  followed  the  advice  given  by  specialists  as  to  the  best  means  of  avoiding  injury  from  the 
attacks  of  this  insect.      Most  farmers  speak  of  its  absence  as  *^  a  most  remarkable  disappear- 
ance.*'   The  only  serious  injury  by  the  Hessian  Fly  recorded  in  Canada  this  year  was  in 
Manitoba,  where,  however,  as  only  spring  grain  is  sown  and  as  there  is  there  only  one  brood  of 
the  insect  in  the  year,  as  far  as  we  know,  the  Hessian  Fly  can  be  kept  in  check  with  comparative 
ease.     Grasshoppers  were  troublesome  in  some  parts  of  western  Ontario,  where  they  also 
occurred  last  year       They  appeared  again  in  destructive  numbers  in  Manitoba,  but  wherever 
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the  Criddle  mixture  was  applied,  most  satisfactory  results  followed.  It  will  be  well  for  farmers, 
should  grasshoppers  appear  in  Ontario  again  next  year,  to  isrive  this  mixture  a  trial.  It  is  a 
great  improvement  on  the  well-known  poisoned  bran  mash,  which  has  been  so  widely  used 
against  cutworms  and  also  to  a  loss  extent  agaiuBt  grasshoppers.  Mr.  N.  Criddle,  of  Aweme, 
Man.,  noticed  that  grasshoppers  were  very  much  attracted  to  fresh  horse  droppings,  and  he  at 
once  tried  substituting  that  material,  which  is  always  obtainable  on  farms  without  cost,  for  the, 
in  Manitoba,  very  expensive  bran.  The  results  wero  so  satisfactory  that  many  of  the  farmers 
in  his  district  used  the  mixture  during  the  past  summer  and  saved  their  crop.  This  mixture 
consists  3f  one  pound  of  Paris  green  mixed  with  sixty  pounds  of  fresh  horse  droppiugs.  To 
this  is  added  two  pounds  of  salt,  and  the  mixture  is  then  scattered  broadcast  around  the  edges 
of  the  fields  by  means  of  a  trowel  or  wooden  paddle.  It  is  probable  that  even  a  weaker  mix- 
ture than  the  above  will  prove  ofifective. 

The  pea  crop  as  stated  above  was  a  small  one  in  Ontario  this  year.  Few  field  peas  were 
planted  and  these  only  in  northern  counties.  This  is  due  almost  entirely  to  the  prevalence  of 
the  Pea  Weevil,  more  generally  known  as  the  '*  Pea  Bug,"  which  is  by  far  the  worst  enemy  of 
this  important  crop.  It  is  indeed  at  the  present  time  one  of  the  most  destructive  enemies  of 
farm  crops,  demanding  the  urgent  attention  of  farmers  in  Canada  and  the  United  States.  The 
pea  crop  is  one  of  very  great  importance,  and  there  is  no  other  which  quite  takes  its  place  for 
feeding.  The  loss  is  now  enormous,  probably  nearly  one  million  dollars  a  year  in  Ontario 
alone,  and  yet  there  is  a  simple  and  effective  remedy,  which  is  well  known  and  may  be  said  to 
be  perfectly  satisfactory  in  every  way,  as  it  is  effective,  easy  of  application  and  of  comparatively 
small  cost.  A  great  effort  is  now  being  made  to  stir  up  public  opinion  in  this  matter  and  get 
some  definite  concerted  action  taken  during  the  present  winter  and  next  year,  so  as  to  induce 
pea  growers  to  follow  the  advice  which  has  been  so  often  given.  It  does  not  seem  unreasonable 
to  hope,  in  view  of  the  peculiar  circumstances  of  this  case,  that  in  one  year  a  perceptible 
change  might  be  made  in  the  amount  of  infested  and  injured  peas  on  the  market,  and,  with 
this  insect,  more  perhaps  than  with  any  other,  total  extermination  seems  a  possibility  if  all 
will  work  together  ;  but  united  action  would  have  to  be  taken  in  all  parts  of  Ontario  and  the 
northern  United  States  where  seed  peas  are  grown.  Many  farmers  have  already  given  up 
growing  peas,  and  others  are  talking  of  doing  the  same.  The  facts  of  this  infestation  and  the 
problem  which  they  involve,  are  simpler  than  is  ordinarily  the  case  with  a  pest  of  equal  magni- 
tude. The  Pea  Weevil,  as  a  regular  crop  pest,  only  occurs  in  Canada  in  certain  counties  of 
Ontario,  and  there  are  still  many  places  in  the  north  where  good  peas  can  be  grown  free  of  this 
pest.  The  counties  worst  affected  are  those  lyintc  just  north  of  Lakes  Ontario  and  Erie.  It  is  an 
exotic  insect  and  has  no  native  food  plant,  its  only  known  food  being  the  cultivated  pea,  which 
is  also  an  exotic  and  will  noc  winter  over  in  this  country.  Every  pea,  therefore,  which  is  sown 
in  spring,  has  passed  through  the  hands  of  seedsmen  and  others,  and  thus  it  has  been  possible 
at  some  time  to  treat  this  seed  before  it  is  sown.  A  remedy  which  is  perfectly  effective  and 
easy  of  application  by  everyone  with  ordinary  care,  is  to  fumigate  the  seed  before  sowing  with 
bisulphide  of  carbon.  The  large  seed  merchants,  for  this  purpose  have  special  buildings  called 
**  bug-houses  "  and  practise  this  remedy  regularly,  finding  it  quite  satisfactory  ;  and,  were  it  not 
for  farmers  and  gardeners  who  grow  a  fe^  peas  for  their  own  use  and  will  not  adopt  the  proper 
means  of  destroying  the  weevils  before  sowing  their  seed,  there  would  be  little  difEtulty  in 
quickly  bringing  down  the  numbers  of  this  destructive  enemy.  Now,  however,  some  seedsmen  who 
formerly  fumigated  their  seed  regularly,  are  omitting  to  do  so,  claiming  that  their  efforts  are 
useless  all  the  time  there  are  so  many  who  do  nothing.  Although  treated  seeds  may  contain 
no  weevils,  yet  in  an  infested  district  a  crop  grown  from  clean  seed  may  still  become  infested  by 
weevils  which  will  fly  in  from  the  surrounding  district,  where  seeds  containing  living  weevils 
had  been  sown,  or  from  insects  which  emerged  the  previous  autumn. 
6  EN. 
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The  full  grown  Pea  Weevil,  is  a  small,  roundish,  very  active  beetle  about  one-aixth  of  an 
inch  in  length,  greyish  brown  in  colour  and  bearing  two  conspicuous  black  spots  at  the  end  of 
the  abdomen  above.  (See  figure).  These  beetles  lay  their  eggs  on 
the  green  pods  ;  from  these,  small  white  grubs  hatch,  which  bore 
in  and  attack  the  nearest  seed  inside  the  pod.  They  penetrate 
by  a  minute  hole  which  is  afterwards  almost  obliterated  by  thei 
growth  of  the  increasing  seed.  There  is  only  a  single  insect  'W<^\^  i  g 
inside  each  seed,  and  it  remains     there  until  fully  developed. 

This  lakes  place  perhaps,  as  an  average  date,  by  the  middle  of  August,  and,  as  a  rule, 
most  of  the  weevils  remain  in  the  seeds  till  the  following  spring.  However,  and  this  is  one  of 
the  greatest  difficulties  in  getting  a  perfect  remedy  for  the  Pea  Weevil,  some  of  the  beetles, 
in  certain  seasons  a  large  proportion  of  them,  leave  the  peas  in  autumn  and  pass  the  winter 
about  barns,  buildings,  etc.  This  makes  it  necessary  to  reap  and  thresh  as  soon  as  possible,  so 
that  the  seed  may  be  treated  before  the  weevils  leave  it.  Some  of  the  best  seed  dealers  have 
for  years  been  urging  upon  growers  the  importance  of  this  and  have  sent  out  printed  circulars 
to  their  customers,  ofierin^^  a  higher  price  for  seeds  delivered  by  a  certain  date,  so  that  the  in- 
jury may  be  as  little  as  possible  ;  the  grain,  being  harvested  before  it  is  dead  ripe,  is  also  of 
better  quality  and  germinates  better.  Efiorts  will  be  made  during  the  coming  winter  to  have 
this  matter  fully  discussed  at  all  the  farmer's  meetings  in  the  Province.  I  am  convinced  that 
this  problem  of  stamping  out  the  Pea  Weevil  entirely,  is  a  matter  of  possibility  if  farmers  and 
seed  iFerchants  will  only  work  together  for  a  short  time  and  carry  out  the  instructions  given. 
The  Pea  Crop  of  Canada  is  far  too  important  for  farmers  to  give  up  growing  it,  nor  do  I  think 
that  this  would  be  a  wise  course  to  adopt,  until  a  much  greater  effort  has  been  made  to  get 
farmers  to  use  the  common  sense  plan  which  has  proved  so  successful  with  those  who  have 
tried  it.  An  old  and  well-tried  remedy  is  to  hold  over  seed  peas  till  the  second  year  before 
sowing.  The  beetles  will  emerge  the  first  spring;  and  will  die  inside  the  bags.  Another  good 
plan  is  to  treat  the  seed  with  coal  oil  1  gallon  to  20  bushels  of  seed,  turning  the  seed  thoroughly 
with  a  shovel  every  day  for  4  or  5  days. 

Root  Crops. 

There  has  been  a  noticeable  absence  of  some  of  the  destructive  enemies  of  root  crops.  The 
Turnip  Aphis  has  hardly  appeared.  The  Cabbage  Butterfly,  which  last  year  was  so  injurious  to 
cabbages,  turnips  and  rape,  has  been  very  much  reduced  in  numbers  by  bacterial  and  insest 
parasites.  The  Colorado  Potato  Beetle  was  troublesome  where  neglected,  but  is  easily  kept  in 
check  with  the  ordinary  poison  applications.  The  advisability  of  applying  Paris  green  or  some 
other  poison  in  Bordeaux  mixture  has  been  demonstrated  this  year,  when  the  Potato  Rot  has 
very  much  reduced  crops  which  were  not  protected  by  this  useful  remedy.  The  Bordeaux 
mixture,  consisting  (for  potatoes)  of  6  lbs.  of  copper  sulphate,  4  lbs.  of  fresh  lime  and  40  gallons 
of  water,  as  a  remedy  for  this  terribly  widespread  and  destructive  disease,  is  one  of  the  greatest 
triumphs  of  modem  applied  scienc*^.  It  always  pays  to  apply  it  to  growing  potatoes  to  protect 
them  against  various  fungous  enemies,  and  it  has  been  found  that  the  ordinary  poisons  which 
destroy  insects  may  be  applied  mixed  with  the  Bordeaux  mixture,  without  lessening  the  effect 
of  either.  The  Gray  Blister-beetle,  Macrohaais  unicolovy  Kirby,  was  reported  from  a  few 
places,  but  no  serious  injury  was  done,  and  it  must  be  remembered  that  the  occurrence  of  these 
beetles  in  large  numbers  indicates  that  many  locusts  have  been,  or  will  be,  destroyed,  because 
the  larvai  of  the  blister-beetles  feed  entirely  upon  the  eggs  of  grasshoppers.  Asparagus  Beetles 
occurred  in  numbers  in  the  Niagara  Peninsula,  and  have  spread  somewhat  during  the  past 
year.  The  remedies  most  relied  on  are  dusting  larva;  freely  with  freshly  slaked  lime,  collecting 
the  beetles  in  beating  nets  and  applying  poisoned  sprays  to  the  food  plant. 
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Ab  a  consequence  of  the  wet  season,  Slugs  have  been  more  abundant  than  usual,  and  several 
complaints  have  been  received  of  their  injuries  to  root  crops  and  various  garden  plants.  These 
molluscs  are  seldom  troublesome,  except  in  damp  places  or  in  wet  seasons.  The  best  remedy  i8 
to  dust  plants  lightly  for  three  or  four  consecutive  evenings,  just  at  dew  fall,  with  freshly  slaked 
lime,  which  adheres  to  the  viscid  coating  of  the  slugs,  and  causes  them  great  discomfort,  as  is 
shown  by  the  copious  out-pouring  of  the  slimy  secretion.  After  two  or  three  applications  the 
animal  loses  the  power  of  producing  slime  and  dies.  The  lime  has  no  injurious  effect  on  plants 
and  indeed  is  beneficial  on  many  lands.  When  these  (Statures,  as  is  sometimes  the  case,  give 
trouble  in  greenhouses,  lime  or  salt  may  be  dusted  between  the  flower  pots  on  the  benches  ;  a 
good  bait  which  attracts  slugs  and  snails  very  much,  is  bran  damped  sufficiently  to  make  it  ad- 
hero.  A  very  small  quantity  of  Paris  green  may  be  added  to  this  and  will  soon  clear  out  the 
marauders.  In  greenhouses  the  poisoned  bran  or  oat-meal  may  be  placed  on  slips  of  glass^ 
which  can  be  put  out  at  night  and  removed  during  the  day. 

Fbuit  Cbops. 

The  fruit  crops  of  the  province  have  been  on  the  whole  satisfactory,  although  irregular.  In 
some  places  heavy  yields  were  secured,  but  in  others  there  was  a  shortage.  The  ordinary  insect 
enemies  have  been  less  abundant  than  for  many  years,  but  fungous  diseases,  particularly  the  Black 
Spot  of  the  Apple,  have  caused  loss  in  most  districts,  and  in  a  few  places  the  Sooty  fungus,  Lah- 
reila  pomi^  has  appeared.  This  produces  on  some  varieties,  particularly  Rhode  Island  Greenings, 
an  unsifi^htly  appearance  which  is  known  in  the  trade  under  the  name  of  **  Clouded  Fruit.'* 
There  has  been  a  remarkable  absence  of  injury  from  the  Codling  Moth,  Cankerworms  and  Tent 
Caterpillars.  Plums  are  reported  as  a  light  yield,  owing  to  late  spring  frosts  and  excessive 
rain.  Where  spraying  has  been  neglected,  great  injury  hss  been  done  by  the  Plum  Curculio, 
and  the  Plum  Rot  has  been  more  prevalent  than  for  many  years.  This  fungus  every  year 
destroys  enormous  numbers  of  peaches  and  plums,  and  the  dried  mummified  fruit  may 
frequently  be  seen  in  orchards  otherwise  well  cared  for.  It  is  a  most  important  part  of  the 
remedy  for  this  disease,  to  gather,  from  the  ground  when  they  fall  and  from  the  trees  after 
they  have  dried  up,  the  dineased  fruits,  because  in  these  is  found  the  most  fertile  source  of 
infestation  of  the  crop  of  the  following  year.  All  should  be  burnt  before  the  spring  opens, and 
the  trees  should  be  sprayed  carefully  just  after  blossoming  with  poisoned  Bordeaux  mixture, 
which  will  have  the  double  effect  of  checking  the  fungus  and  preventing  injury  by  the  Plum 
Ourculio.  The  absence  of  so  many  of  the  regular  enemies  of  the  orchard  must  be  due  in  a 
large  measure  to  the  season,  but  also  certainly  to  the  increasingly  large  number  of  fruit  growers 
who  now  carry  on  their  work  in  a  scientific  practical  manner,  spraying  thoroughly  and  using 
the  remedies  which  experience  has  shown  are  the  proper  ones  for  the  different  pests.  The 
word  **  spraying  ",  however,  to  many  who  endeavor  to  practise  this  operation,  has  still  little 
more  meaning  than  doing  something,  in  any  sort  of  a  way,  to  fruit  trees  with  a  spraying  pump. 
It  cannot  be  too  often  insisted  upon,  that  spraying  is  the  operation  of  applying  by  means  of  a 
force  pump  and  spraying  nozzle  a  special  liquid  mixture,  which  varies  according  to  the  habits 
of  the  insect  to  be  treated,  with  such  force  as  to  break  up  the  liquid  so  thoroughly  that  it  falls 
upon  the  plants  treated  as  an  actual  mist  or  spray.  Such  terms  as  '*  sprinkling  "  and 
*'  showering  "  are  inaccurate  for  the  operation  intended.  Undoubtedly,  much  of  the  so-called 
spraying,  as  usually  done,  would  be  more  accurately  designated  by  these  terms  which  describe 
a  much  less  careful  and  less  even  distribution  of  liquids.  The  Eye-spotted  Bud-moth  has  been 
rather  troublesome  in  apple  and  plum  orchards,  particularly  in  the  eastern  counties  and  down 
through  the  Maritime  Provinces. 

The  subject  of  the  injurious  Scale  Insects  of  the  orchard,  to  which  so  much  attention  has 
been  directed  of  recent  years,  owing  to  the  unfortunate  introduction  into  our  province  of  the 
San  Jos^  scale,  has  done  much  to  show  the  value  of  a  practical  knowledge  of  Entomology. 
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TbU  has  been  brought  prpminently  before  Che  fruit  grotrers  of  Cinaila  hy  meMU  of  the  magni- 
ficent work  which  has  been  carried  on  by  the  Honourable  John  Drjden,  HiniBtar  of  Atfriculture 
for  Ontario,  through  two  memben  of  the  Council  of  our  Society,  Mr.  Geo.  B.  Fisher  and  Prof. 
Lochhead,  whoae  efforts  liave  been  well  arconded  by  the  nurterrmen  of  the  province,  who  hare 
been  most  assiduous  in  conforming  to  »lt  requirements  which  the  Minister  thought  it  wise  to 
impose.     As  a  consequence  of  this,  the  condition  of  orchards,  as  far  as  other  tcale  insects  and 
various  other  pests  are  concerned,  is  actually  better  than  it  was  before  the  advent  of  the  San 
Jose  scale.    The  standard  remedies  for  scale  intoeta,  kerosene  emulsion, and  whale-oil  soap 
solution,  are  now  pretty  well  known  aud  generally  adopted.   The  Oyster-shell  Bark-louae,  neit 
to  the  San  JobS  scale,  is  the  one  which  does  most  harm.     Where  this  occurs  upon  treea  in  the 
Sail   Jofi^  scale  district,  it  is,  of  course,  destroyed  at  the  same  time  as  that  sc»le,  when  trees 
are  treated  with  the  drastic  measures  which  have  been  found  necessary.     When  trees  are  found 
to  be  infested  by  ihe  Oyster-shell  Bark-louse  (Pig.  59),  the  proper  steps  to  take 
are  to  spiay  (.he  trees  early  in  the  winter  with  a  simple   whitewash   oontaining  one 
pound  of  fresh  lime  in  every  gallon  of  water.     Two  applications  should   be  made, 
the  second  wash  may  be  applied  as  soon  as  the  first  is  dry.     In  spring  invigorate 
the  trues  by  Kpudding  in  a   light  application  of  well   rotted   manure  around  the 
roots,  and  during  the  summer  spray  the  trees,  n.t  the  time  the  young  scale  insecta 
hatch,  with  kerosene  emulsion  or  a   whale-oil  soap  solution.     For  the  San  Jose 
scale  the  latest  results  obtained  by  Mr.  Fisher  have  proved  that  this  insect  can  be 
controlled  by  spmying  infested  trees  early  in  spring  with  the  California  Lime-Sul- 
phur and  Salt  wash,  which  Mr.  Fisher  has  modified — he  thinks,  with  equally  good 
results — by  omitting  the  salt.   This  treatment  must  be  followed  during  the  summer 
by  spraying  with  kerosene  emulsion.    I  have  visited  Mr.  Fisher's  experimental 
orchards  several  times  and  have  seen  the  excellent  results  which  he  has  secured  ; 
these  are  certainly  n  monument  nut  only  to  his  grt>at  perservence  but  to  the  fore- 
V\g.  ns.— Oja-  sight  of  the  Provincial  Minister  of  Agriculture,  under  whose  inatigation  the  many 
lo'u-*  ol?  »  """l  various  eiperimeots  carried  out  by  Mr.  Fisher  were  made. 
'"'"''  In  some  orchards  at  Queenston  and  Niagara  there  are  some  interesting  occur- 

rences of  the  Plum  Gall-mite,  GecMopl-es  pmui.  Am.,  which  are  now  receiving  experimental 
treatment.  The  small  round  galls  are  clustered  around  the  twigs  and  increase  in  numbers  very 
rapidly.  The  injury  to  the  tree  is  not  very  apparent  at  first,  but  ultimately  the  twigs  are 
destroyed.  The  extremely  small  mites  live  in  large  numbers  inside  the  galls,  which  are  only 
one-Hixteenth  of  an  inch  in  diameter.  There  is  apparently  no  opening  to  them  except  just  at 
the  time  the  mites  emerge.  Applications  sprayed  over  the  trees  have  so  far  proved  unsatisfac- 
tory. Mr.  Fisher  has  tried  fumig.iting  with  hydrocyanic  acid  gas,  and,  although  at  first  this 
was  apparently  successful,  many  of  the  mites  certainly  being  killed,  later  examinations  have 
nhown  that  it  is  not  a  aatistactory  remedy. 

^^^  ,  ,  The   Grape-vine   Leaf-hopper   (Fig.   «0),    has 

'^ffj^  ^  ^ftL   .  .^"S^B)       sVi^f/.      done  considerable  harm   in  some   vineyards  in  the 
neighborhood  of  St.   Catharines,  and  experiments 
have  been  carried  on  with  a  view  of  getting  a  prac- 
tical remedy  for   these  troublesome  iosrcM,  well 
,   known  among  gmwprs  as  "the  thrip."      The  moat 
»erioU8  injuries  by  this  leaf-hopper  are   ita  attacks 
upon   the    Virginian    Crveper,    where    used    upon 
houses  and  arbours. 
Th^  -Apjile  Aphis  has  been   rather  more  destructive  than   usual,  and    it   has  been  found 
necessary  towards  the  end  of  the  season  to  advise   tlio  spraying  of  trees,   when   it    was  wry 
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abDodtuit.  This  u  seldom  the  cue  in  Ontario,  although  a  regular  thinK  in  British  Columbim, 
where  it  is  vary  destructive  every  year.  Apples  were  seen  during  the  past  summer  in  Prince 
Eaward  Island,  which  wen  seriuiisly  injured  by  this  insect ;  where  the  fruit  was  punctured, 
deep  pits  were  left,  giving  the  fruit  a  distorted  and  gnarled  appeanaoe,  which  rendered  it 
quite  unaaleable.  This  injury  probably  took  )iUce  when  the  apples  were  very  small.  The 
Oheny  Aphia  appeared  in  very  large  numbers  eariy  in  the  season  in  western  Ontario ;  but  later 
there  was  little  sign  oi  the  insect  upon  the  treea,  and  its  injuries  were  hardly  noticed.  It  is 
Bignilicant  that  just  before  the  disappeanuice  of  these  plant- lice  one  of  the  severe  frosts,  already 
refemd  to.  occurred,  and  it  seems  possible  that  this  may  have  been  answarable  for  the  disap- 
pearance of  the  plant-lice.  It  was  not,  however,  the  only  cause,  for  a  week  later  many  of  the 
insects  were  found  in  some  orchards  in  the  same  localities. 

The  Pear  Slug,  Erioeampii 
eerati,  Ptck  (Fig.  61J,  was  abun- 
dant in  some  places  and  did  a 
great  deal  of  harm  by  destroy' 
ing  the  foli^e  of  plum,  cherry 
and  pear  treea.  This  pest  seems 
Fig.  ei.—  »r-lr«;     ii([.  a.  runBn   h  .  to  be  very  generally  ignored  by 

fruit  growers  and.  as  a  consequence,  it  often  levies  heavy  tribute.  'Ilie 
autumn  brood,  skeletonizing  the  leaves,  prevents  them  from  performing  their 
functions  and  thus  the  crop  of  the  following  year  suSers. 

White  Orubs  '^Laehnoiltrnii)  were  complained  of  as  troublesome  in 
strawberry  beds,  as  well  as  in  potato  fields  and  pastures.  There  is  no  good 
practical  remedy  for  these  inspcta  when  occurring  on  farm  crops.  Where 
land  can  be  ploughed  up.  this  should  be  done  in  August,  no  as  totdisturb  the 
pupte  which  in  many  species  form  at  this  time,  snd  are  very  tendrr.  'The 
life  history,  as  generally  accepted,  ia  that  the  eggs  are  laid  in  June  and  the 
young  larvn^  feed  until  August  of  the  following  year,  when  they  pupate  and 
assume  the  perfect  form.  The  beetles,  however,  do  not  then  emerge  but 
remain  in  their  earthen  cells  until  the  following  May.  When  strawberry  beds 
are  attacked,  undoubtedly  the  bert  remedy,  which.  I  think,  was  first  sug- 
gested by  Mr.  Pi  C.  Dempsey,  of  Trenton,  is  to  adopt  the  one  trup  method  ; 
this  consists  simply  of  planting  out  the  new  strawberry  sets  in  spring  or  the 
previous  August,  and  then  taking  the  crop  the  next  spring.  As  soon  as  such 
runners  as  are  required  for  propafcation  are  secured,  the  bed?  should  bo 
plowed  up.  White  Grubs  are  most  destruc  ive  in  old  beds,  and,  by  adopt- 
ing this  method  which  also,  horticulturists  claim,  gives  the  iLgst  paying  i 
crops,  the  insects  are  prevented  from  making  headway. 

Two  interesting  occurrences  ot  the  fungous  parasite,  Conlycept  melolini- 
tlur  (Fig.  62).  came  to  my  notice  during  the  past  sesson,  one  at  Ottawa, 
reported  by  Mrs.  Brown  and  Miss  Lees,  the  other  at  Renfrew,  by  Mr.  W.  J. 
Kerr.  These  outbreaks  of  this  beneficial  fiingua,  although  occurring  rarely, 
as  a  rule,  reduce  the  numbers  of  the  white  grubs  rapidly  and  perceptibly 
where  they  occur. 

Two  comparatively  new  fruit  pests  which  reiiuire  attention  from  fruit      pt^,  c,^.-Whii>-- 
growera,   are  the  Blackberry   Soft-scale  (Laanium  FUchi),   which  has  ap-  "'''   ""'"'■ 

peared  in  destructive  numbers  upon  cultivated  blackberries  in  western  snd  central  counties, 
and  the  Rose  Scale  (Diatpit  roais),  which  attacks  the  rose  and  the  blackberry,  in  the  latter 
case,  it  freiiuently  occurs  with  the  Blackberry  Soft-scale.      This  latter  has  a  conspicuous  dark 
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brown  poluhed  scale  »bout  |i  inch  in  duroeter,  hemupberial  in  alwpe,  sad  ia  frequently  ao 
thickly  cluttered  on  tbe  c»ne*  as  to  cor«r  portion*  of  them  entirely.  Ide  nuny  other  eeale 
inaeots,  it  inoreaaea  most  ntpidly  on  old  or  wora  out  pUntationa,  And  i«  very  mncb  attacked  by 
both  fungous  and  insect  parMitea. 

The  Rose  Scale  is  much  amaller  and  flatter.  The  color  ia  clear  white,  and  the  femalaa  are 
circular  in  outline,  while  the  malet  are  elongated.  When  abundant,  they  give  the  infeawd 
pUnta  theappearanoe  of  having  been  finely  spattered  with  lime.  The  remedy  for  both  of  these 
inaecta  is  to  plant  new  plantations  from  healthy  beds,  or  to  pmne  leTerdly  and  ipray  early  in 
spring  with  kerosene  emulsion  or  whale-oil  soap  solution. 

-A  passible  enemy  of  the  apple  may  be  mentioned,  although  as  yet  little  ia  known  of  its 
injuries.  Last  autumn  I  found  at  Ottawa  three  amall  green  larrm  of  a  aaw-fly,  inoellaeftlmi 
about  half  an  inch  deep  into  the  sides  of  apples.  The  walls  of  the  oaTitiea  were  white  and 
dry,  and  the  orifice  was  closed  with  debrii  gnawed  from  the  apple,  but  there  waa  no  appear- 
junce  of  excrement  in  the  cavity.  The  mouths  of  the  orifices,  however,  were  hardened  and 
u[  a  greenish  hue  aa  though  they  had  been  made  before  growth  had  oeaaed.  Thcae  laiTR 
produced  last  spring  the  common  Baw-By  {Taxtmut  nigrUotiia  Nort).  It  seema  probable  to 
me  that  the  larvie  may  merely  have  gnawed  holes  into  tiie  apples  aa  preaentiug  a  oonranient 
place  for  papation  ;  but,  ae  the  three  larvie  were  in  different  apple*  from  diatant  parte  of  the 
orchard,  and  all  found  by  ohance,  it  ia  just  possible  that  tbey  may  have  bean  abondant,  and 
that  we  may  have  in  fnture  to  deal  with  a  new  enemy  of  the  apple.  In  EngUnd  there  is  a  hw- 
fiy  which  cause*  considerable  loss  in  the  apple  crop.  These  Canadian  larve  resemble  *«fy 
closely  a  specie*  which  is  frequently  abundant  on  docks,  and  some  species  of  Polygcmnm 
riddling  the  leaves  in  autumn.  I  regret  to  say  I  took  merely  a  superficial  description  <rf  the 
larviB  before  they  pupated.     I  shall  be  glad  to  hear  if  anyone  else  ha*  noticed  this  attaok. 

The  Mediter- 
ranean Floor 
Hoth  (Fig  63). 
An  insect  whidi 
has  spread  raind- 
^^^^  ly  through  Cmi- 

^  ^^^^^^a^  adaof  late  yeaia, 

but  of  which 
little  is  said,  i* 
theabove  named 
which  isftseriow 
pest  of  many  of 
,i,,  »i--Ti„!i,ii.,„.....  n.,„a«t  ^„,   Omdl™ 

and  American  flour  mills.  Far  greater  care  than  has  been  practised  in  the  past  will  have  to  be 
exercised  by  .inilleiB  in  keeping  their  premises  clean  and  constantly  swept  out,  before  this  peat  is 
controlled.  Millers,  however,  now  understand  the  habits  of  this  insect  and  the  beat  moans  of 
ebeekingits  increase.  In  my  own  experience,  thorough  fumigation  with  sulphur  has  given  the 
best  results,  accompanied  with  constant  clesning  up,  and  in  winter  throwing  open  the  mills  to 
the  full  intensity  of  the  winter  weather.  This,  if,  as  some  claim,  it  does  not  kill  the  Ikrva,  at 
any  rate  prevents  them  from  developing  so  quickly,  and  probably  from  breeding  for  long 
periods.  Two  different  parasites  have  been  bred  by  me  in  large  numbers  during  the  two  past 
yearn  from  infested  mills.  One  of  these,  from  Rockland,  Ont.,  ha*  been  named  LltdtlkU 
rphetliit  by  Mr.  W.  B.  Aahmead,  the  other  ia  probably  an  undesoribed  Species,  and  wa*  n- 
ceived  from  Houlinette,  Ont.,  where  it  occurred  in  such  numben  a*  to  attract  the  attmttioii  of 
the  men  in  the  mill  and  obtain  a  popular  name,  "  the  red-tailed  fly." 
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The  Buffalo  Carpet  Beetle  (see  Fig  31)  has  spread  largely  during  the  past  summer,  and 
now  occurs  as  a  household  pest  not  only  in  western  Ontario,  but  as  far  east  as  Ottawa.  In 
the  Province  of  Quebec  it  is  found  in  the  eastern  townships,  and  in  Nova  Scotia  there  is 
another  colony  in  the  Annapolis  valley.  Housekeepers  should  use  every  effort  on  its  first 
appearance  to  clear  this  destructive  insect  out  of  their  houses.  Carpets  should  be  taken  up 
and  beaten  thoroughly  out  of  doors,  the  floors  mopped  with  scalding  water,  and,  before  repla- 
cing the  carpets,  strips  of  tarred  paper  should  be  placed  round  the  edges  of  rooms.  All  cracks 
in  the  floors  after  brushing  out  thoroughly  should  be  sprayed  or  sprinkled  with  gasoline.  Any- 
one suffering  from  the  presence  of  this  pest  will  do  well  to  look  up  the  articles  which  have 
appeared  upon  this  subject  in  our  reports,  or  I  shall  be  pleased  to  give  full  particulars  as  to 
treatment  to  anyoi^e  who  will  apply  to  me  on  this  subject,  or  concerning  any  other  injurious 
insects. 

An  allied  insect  AttageniM  peliio  has  also  been  reared  from  larvse  which  were  destroying 
carpets  at  Wolfville,  N.S.,  and  which  were  kindly  forwarded  to  me  by  Mrs.  M.  6.  De Wolfe. 


ENTOMOLOGICAL   RECORD,   1902. 
By  Dr.  Jambs  Fletchxr,  Ottawa. 

Since  the  appearance  of  the  Entomological  Record  of  1901,  many  letters  have  been  received^ 
not  only  from  Canadian  students,  but  also  from  specialists  in  the  United  States,  testifying  to 
its  value  for  the  purposes  for  which  it  was  prepared,  viz.  (1)  to  give  the  names  and  addresses 
of  Canadian  workers  in  the  various  erders  of  insects  and  of  specialists  who  will  help  others 
working  at  the  same  subjects  ;  (2)  to  record  species  not  previously  published  as  occurring  in 
Canada  ;  (3)  to  give  exact  data  as  to  the  distribution  of  species,  together  with  dates  when  cer- 
tain insects  have  been  captured,  so  that  places  may  be  visited  and  desirable  species  sought  for  at 
the  time  and  place  where  they  are  known  to  have  occurred  ;  (4)  to  draw  attention  to  works  of 
particular  value  in  the  different  departments  of  Entomology  ;  and  (5)  to  place  on  record  any- 
thin  i;  which  it  is  thought  will  affect  the  progress  of  the  study  of  the  insects  of  the  Dominion. 

A  great  many  notes  of  captures  have  been  receive^*  and,  from  these,  selections  have  been 
made  for  mention  of  such  species  as,  in  the  opinion  of  the  writer,  seemed  worthy  of  recording. 
Great  care  has  been  exercised  in  endeavoring  to  arrive  at  correct  determinations,  and  some 
species  which  have  been  reported  have  been  for  the  present  omitted  until  further  light  has  been 
received 

One  gratifying  feature  has  been  very  marked,  viz.  the  encouragement  which  has  been  afiorded 
to  beginners  and  collectors  living  in  isolated  or  distant  localities,  from  bringing  them  into  cor- 
respondence with  specialises  elsewhere,  concerning  interesting  species  which  they  have  been 
fortunate  enough  to  take.  As  a  consequence,  a  considerable  amount  of  exchanging  has  been 
arranged  during  the  past  year,  which  has  been  mutually  advantageous  to  those  concerned. 
Some  species  which  were  generally  thought  to  be  exceedingly  rare,  have  proved,  by  references 
in  last  year's  Entomological  Record,  to  be  merely  species  with  restricted  localities,  which  may 
occur  in  some  abundance  in  those  localities,  easily  obtained  by  those  living  there  and  supply- 
ing them  with  a  valuable  means  of  obtaining  from  others  many  species  to  them  more  desirable 
in  exchange.  I  find  from  my  correspondents  that  there  ha»been  a  most  gratifying  increase  in 
their  correspondence  concerning  Canadian  insects.  In  this  way,  many  students  who  would  never 
have  known  of  each  other's  existence,  have  been  brought  together,  and  there  has  been  a  conse- 
quent increase  in  the  knowledge  of  Canadian  insects  and  their  distribution.  Some  have  ex- 
pressed their  appreciation  of  the  fact  that  they  now  feel  that  they  can  do  effective  work  as 
factors  in  one  large  system  with  a  deflnite  end  in  view*     This  feeling  has  induced  a  few  to  ask 
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advice  as  to  the  choice  of  some  special  line  of  investigation,  which  would  be  of  particalar  use 
to  the  science  of  Entomology  in  Canada.  I  believe  that  in  1903  more  special  work  will  be  done 
in  the  Dominion  than  has  ever  been  done  before.  As  in  the  past,  invaluable  assistance  has 
been  rendered  to  Canadian  collectors  by  experts  in  the  United  States  and  Canada.  As  much  of 
the  initial  correspondence  has  passed  through  my  hands,  I  must  particularly  express  gratitude 
to  Dr.  L.  O.  Howard,  Dr.  Harrison  G.  Dyar,  Mr.  D.  W.  Coquillett,  and  Mr.  W.  H.  Ashmead, 
of  Washington  ;  Dr.  J.  B.  Smith,  of  New  Brunswick,  N.  J. ;  Dr.  H.  Skinner,  of  Philadelphia  ; 
Dr.  Wm.  Barnes,  of  Decatur,  III.,  who  spent  some  weeks  in  British  Colu  tibia  and  visited 
Alberta  last  summtir,  when  he  called  on  several  of  our  Western  members  thus  encouraging  and 
assisting  them  very  much  by  identifying  many  species  seen  in  their  collections ;  Mr.  £.  P. 
Van  Duzee,  of  Buffalo ;  Mr.  H.  Bird,  of  Rye,  NY.;  Prof.  H.  F  Wickhatu,  of  Iowa  City,  Iowa  ; 
and  Mr,  W.  H.  Harrington,  of  Ottawa,  all  of  whom  have  been  most  kind  and  patient  in  ideuti- 
tyiug  species  whenever  submitted  to  them.  I  am  pleased  that,  in  almost  all  instances,  Canadian 
collectors  have  gladly  given  specimens  to  these  specialists  upon  a  suggestion  that  they  would  be 
acceptable.  When  an  expert  authority  who  has  gained  his  knowledge  after  many  years  uf  close 
study,  takes  the  trouble  to  go  through  a  large  number  of  specimens  and  name  them,  sometimes 
at  the  expenditure  of  much  time,  the  least  that  can  be  done  is  to  make  a  great  effort  and  con- 
siderable sacrifice  to  provide  him  with  any  specimens  which  he  may  indicate  as  desirable.  I 
presume  here  also  to  remind  my  readers  that  they  should  be  v^-ry  careful  to  remember  that 
return  postage  has  to  be  paid  by  these  gentlemen,  but  that  they  will  very  seldom  mention  this. 
The  amount  of  postage  on  parcels  returned  may  be  seen  by  examining  the  postage  stamps  on 
the  wrappers,  and  this  or  its  equivalent  should  be  scrupulously  returned.  Specimens  of  unde- 
scribed  species,  even  when  uniques,  are  useless  in  a  private  cabinet,  and,  when  these  are 
described  by  a  specialist,  he  should  at  any  rate  have  the  privilege  of  retaining  them.  Such 
specimens  when  deposited  in  the  collection  of  a  recognized  authority,  are  where  they  may  be  of 
benefit  to  a  very  large  number  of  working  entomologists,  but  when  hidden  away  in  a  private 
collection  they  are  practically  useless.  This  should  indicate  the  very  great  importance  of 
entomologists  depositing  in  National  Museums,  or  in  the  cabinets  of  Societies,  like  our  own, 
where  there  is  a  regular  curator,  specimens  of  great  rarity,  or  such  as  are  of  particular  interest, 
not  only  for  the  reason  that  they  may  be  of  use  to  the  greatest  number  possible  but  also  to  pre- 
serve them  from  destruction  more  effectually  than  is  possible  in  any  private  collection.  When  a 
new  species  is  submitted  for  description,  as  full  a  series  as  possible,  and  of  specimens  in  the  best 
condition  obtainable,  should  always  be  sent.  Unfortunately,  it  is  too  common  a  practice  to  send 
a  poor  specimen  for  identification.  This  is  largely  done  of  course  to  avoid  the  danger  of  destruc- 
tion in  the  mails  ;  but,  if  specimens  are  firmly  pinned,  supported  where  necessary  with  cotton 
wool,  and  carefully  packed  with  plenty  of  soft  material  between  the  box  containing  the  speci- 
mens and  the  outside  wrapper  or  box,  they  may  now  be  sent  with  comparative  safety.  In  the 
case  of  lepidoptera  specially  prized,  8p>ecimens  should  be  relaxed,  taken  from  their  pins,  and 
put  in  papers  for  transmission  by  mail. 

During  the  past  year  I  have  learnt  of  several  more  naturalists  in  different  parts  of  Canada, 
who  are  working  at  various  orders  of  insects.  Some  of  these  are  connected  with  the  public 
schools  of  the  country,  in  which  Nature  Study  has  recently  been  recognized  as  an  important 
part  of  education.  In  British  Columbia  the  British  Columbian  Entomological  Society,  with 
its  headquarters  at  Vancouver,  and  with  a  most  energetic  secretary  in  the  person  of  Mr.  R.  V. 
Harvey,  and  the  Rev.  G.  W.  Taylor  as  President,  has  done  excellent  work  during  the  past 
year  in  working  up  the  insect  fauna  of  the  province.  The  Society  has  already  issued  three 
lists  containing  the  names  of  such  species  of  lepidoptera  as  have  been  identified,  and  similar 
lists  of  the  other  orders  are  to  appear.  Quarterly  meetings  are  held  for  the  exhibition  of  speci- 
mens at  various  centres,  and  a  monthly  serial  in  manuscript  is  circulated,  giving  the  experieoces 
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of  the  different  members  for  the  previous  month.  Notes  upon  captures,  upon  insects  identified, 
and  on  methods  and  arrangement  of  collections,  on  the  rearing  of  larva;  etc.,  are  added  by 
each  member  upon  blank  sheets,  and  the  number  is  then  passed  on  to  the  next  in  order.  The 
North-west  Entomological  Society,  which  owed  its  existence  to  the  enthusiasm  of  Mr.  Percy 
B.  Gregson,  of  Blackfalds,  Alta.,  has  'done  such  good  work  that  it  drew  sufficient  atten- 
tion  to  itself  for  a  public  meeting  to  be  called  in  Calgary,  where  its  scope  wap  extended  and 
the  name  of  the  Society  changed  to  the  Territorial  Natural  History  Society,  with  the  following 
objects: — To  instruct  farmers  as  to  the  nature  of  beneficial  and  injurious  insects,  weeds  and 
birds,  and  to  establish  natural  history  museums  at  central  points  in  connection  with  schools, 
etc.  Arrangements  have  already  been  made  to  establish  museunui  of  natural  history  at  Black- 
falds, Lacombe,  Calgary  and  Regina.  The  lant  of  these  will  be  in  the  care  of  Mr.  T.  N.  Wil- 
ling, the  Territorial  Government  Weed  Inspector,  who  is  a  keen  observer  and  enthusiastic 
naturalist.     Mr.  Willing  is  also  the  secretary  of  the  new*  Society. 

Literature. 

Bibliographical  notes  on  entomology  have  appeared  regularly  as  usual  in  entomological 
journals  and  scientific  magazines,  and  a  Bibliography  of  Canadian  Entomology  is  prepared 
annually  for  the  Royal  Society  of  Canada  by  Dr.  C.  J.  S.  Bethune,  and  appears  in  its  trans- 
actions. The  Canadian  Entomologist  (London,  Ont.),  Le  Naturaliste  Canadien,  and  the 
Ottawa  Naturalist  are  indispensible  to  the  working  entomologist.  The  same  also  must  be  said 
of  the  American  Naturalist.  Entomological  News,  Psyche,  Journal  of  the  New  York  Entomolo- 
gical Society,  Transactions  of  the  Amer.  Ent'l.  Soc'y  and  Science.  In  these  publications  every 
book  of  importance  is  noticed,  and  there  is  no  necessity  here  to  make  particular  mention  of 
many  works  of  a  general  nature  which  have  appeared  during  the  past  year. 

I  would,  however,  direct  attention  to  '*  Caterpillars  and  their  Moths  "  by  Miss  I.  M.  Eliot 
and  Miss  Caroline  G.  Soule.  This  is  a  charming  book,  written  in  an  attractive  style,  which 
iUustrates  on  every  page  the  great  fascination  there  is  in  rearing  insects  from  the  egg  and  also 
how  important  discoveries  may  be  made  by  close  observers,  even  in  the  case  of  well  known 
insects.  The  clear  descriptions  of  methods,  and  hints  on  breeding,  will  be  found  very  helpful, 
even  to  many  who  have  had  considerable  experience  in  this  work. 

^'  The  Common  Spiders  of  the  United  States,"  by  J.  H.  Emerton.  This  makes  accessible  a 
new  field  of  study  in  a  subject  of  great  interest  to  everyone.  The  book  is  well  illustrated  and 
each  of  the  200  or  more  species  is  figured  and  described  in  simple  language.  It  is  a  welcome 
addition  to  our  literature. 

**  The  Book  of  Bugs,''  by  Harvey  Sutherland.  Notwithstandini;  the  title,  which  will  per- 
haps deter  some  from  examining  it,  this  book,  which  is  written  in  a  novel,  racy  style,  will  in- 
duce all  who  open  it  to  read  on  and  on  to  the  end,  and  in  doing  so  they  will  obtain  many 
useful  and  accurate  facts  concerning  several  common  insects  and  some  bugs.  It  will  also 
probably  commend  itself  to  a  class  of  readers  who  will  be  benefited  by  the  information  given 
and  who  might  not  be  reached  by  the  ordinary  works  on  entomology. 

Specialists. 

It  is  to  be  hoped  that  now  this  record  provides  a  means  of  bringing  collectors  in  all  parts 
uf  the  country  into  correspondence,  some  of  those,  who  make  general  collections  including  all 
orders,  may  specialize  their  studies  more,  so  that,  while  not  giving  up  their  general  collection, 
they  may  make  a  particular  study  of  some  one  order.  A  few  have  recently  signified  their 
determination  to  do  this,  and  the  specialists  mentioned  below  will  be  glad  to  correspond  with  col- 
lectors concerning  the  insects  mentioned  in  connection  with  their  names.  Canada  is  so  large 
that  specialists  are  urgently  needed  in  every  Province  of  the  Dominion,  not  only  of  orders,  but 
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also  of  families,  or  even  separate  genera.  The  lepidoptera  and  coleoptera  have  nlwBys  been 
fairly  well  worked,  but  specialists  in  the  other  orders  are  few,  notwithstanding  the  good  work 
which  doubtless  can  be  done.  The  hymenoptera,  diptera,  and  hemiptera  have  a  few  devotees, 
but  many  of  the  other  orders  are  almost  entirely  neglected.  The  orders  which  perhaps  most 
demand  attention  at  the  present  time,  are  the  orthoptera  and  the  neuroptera.  ft  is  strange,  in 
view  of  the  enormous  damage  "sometimes  done  by  locusts,  that  so  few  students  have  devoted 
attention  to  them.  The  odonata  also  offer  an  almost  unworked  field  for  original  research.  It 
is  to  be  hoped  that,  before  long,  some  will  take  up  these  orders  more  energetically  than  has 
been  done  in  the  past. 

As  a  matter  of  course  the  reference  collections,  including  all  orders  of  insects  of  the  Ento- 
mological Society  of  Ontario,  at  London,  of  the  Division  of  Entomology,  at  Ottawa,  and  of  the 
Agricultural  College  at  Guelph,  are  being  added  to  continually.  To  the  best  of  their  ability 
the  officers  at  the  Division  of  Entomology,  at  Ottawa,  frill  name,  or  get  named,  insects  in  all 
orders,  and  will  be  glad  to  help  or  advise  in  any  way  in  their  power  all  applications  for  infor- 
mation concerning  insects. 

Collectors  in  the  field  have  frequent  opportunities  of  catching  insects  belonging  to  other 
orders  than  those  which  they  study.  I  would  point  out  that  very  little  trouble  is  required  to 
pin  such  specimens  without  setting  them,  and  attach  a  label  with  the  date  and  locality.  These 
may  then  be  put  on  one  side  in  a  cigar  box,  to  be  sent  when  convenient  to  specialists.  In  this 
way,  with  little  labour  great  service  may  be  done  to  entomology.  If  Canadian  ooUeotois  will 
save  specimens  as  suggested  and  forward  them  to  me  (parcels  and  letters  concerning  insects 
may  be  sent  to  me  without  postage),  I  shall  be  pleased  to  forward  them  to  any  specialists  they 
may  designate.  The  information  conveyed  with  these  specimens  as  to  the  distribution  and 
date  of  oecurrenoe  of  insects  will  be  of  great  value  in  the  official  work  of  the  Division  of  Bntom- 
ology,  and  collectors  will  be  at  no  expense  for  postage. 

The  following  are  making  special  studies  :— 

Lepidoptera.  / 

Rearifuj  from  the  e(f<f.  Messrs.  Lyman  and  Brainerd,  of  Montreal,  Rev.  Dr.  Fyles,  Quebec, 
Messrs.  C.  H.  Toung,  Hurdman's  Bridge.  A.  Gibson,  and  J.  Fletcher,  Ottawa,  J.W.  Cockle, 
Kaslo,  B.  C. 

Ihitmals,     H.  H.  Lyman,  Montreal,  J.  Fletcher,  Ottawa,  F.  H.  Wolley-Dod,  Millarville, 

Alta 

Nncb^rtiaU.  The  Genus  Hydrtucia,  Messrs.  A.  F.  Winn  and  H.  H.  Lyman,  of  Montreal, 
and  J.  A.  Moffat,  of  liondon.  The  genus  Apantesis  (Arctia)  A.  Gibson,  Ottawa.  The  Qenus 
Cameades,  F.  H.  WolleyD^d,  Millarville,  Alta.  The  G^metridae. — Several  collectoTB  have 
af^reed  to  make  a  special  study  of  the  geometers.  The  Rev.  G.  W.  Taylor  on  the  Pacific  Coast 
and  Mr.  W.  Mcintosh,  on  the  Atlantic  seaboard,  and  the  Division  of  Entomology  of  the 
Government  Experimental  Farm  at  Ottawa,  have  already  begun  a  critical  study  of  these 
moths.  Messrs  A.  W.  Hanham,  and  E.  F.  Heath  have  made  large  collections  of  the 
geometers  of  Manitoba.  It  is  a  favourite  group  with  Mr.  Hanham,  who  now  lives  at  Victoria, 
and  he  will  doubtless  help  in  working  up  the  Vancouver  Island  species.  The  Rev.  G.  W. 
Taylor,  at  a  recent  meeting  of  the  British  Columbia  Entomological  Society,  showed  four 
drawers  of  geometers  containing  700  specimens  representing  144  good  species,  nearly  aU  of 
which  had  been  taken  this  year  at  Wellington,  B.  C.  Mr.  Cockle  has  collected  geometers 
assiduously^intheKootenaySjand  so  much  work  on  these  interesting  moths  is  now  in  progress  that 
I  have  decided  to  hold  over  all  references  t<i  captures  in  this  family  until  next  year's  Reooid, 
when  it  is  to  be  hoped  that  Dr.  Dyar's  anxiously  looked  for  catalogue  of  the  lepidoptera  of 
North  America,  will  have  apppeared.     In  the  same  way,  it  is  perhaps  advisable,  in  the 
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time,  net  to  record  the  varous  species  of  Hydreecias  which  are  being  studied  by  many,  as  new 
light  is  daily  being  received,  |>articularly  through  the  excellent  work  of  Mr.  Henry  Bird,  of 
Rye,  N.  T.,  in  rearing  the  species  from  their  food  plants. 

Colboptbra. 

Our  highest  authority  in  this  order  is  Mr.  W.  H.  Harrington,  of  Ottawa.  Mr.  R.  J.  Grew, 
of  Toronto,  who  has  for  m%ny  years  done  good  work,  is  devoting  special  attention  to  the 
Pselaphidie.  Mr.  J.  D.  Bvans.  of  Trenton,  is  making  a  critical  study  ot  the  geaus  Lachnostema. 
And  Mr.  E.  P.  V enables,  of  Vernon,  B.  C.,  is  going  to  devote  his  time  specially  to  beetles. 

Hymenopteba. 

Mr.  EEarrington  again  is  our  leading  authority  in  this  order,  and  is  constantly  naming 
material.  The  hymenoptera  of  the  Okanagan  Valley  in  British  Columbia,  will  be  speoiany 
•oUeeted  by  Mr.  Venables. 

I  have  requested  Mr.  W.  H.  Harrington  to  prepare  the  record  of  hymenoptera  for  1902, 
whieh  he  has  kindly  done.  It  would  certainly  be  advantageous  if  each  Order  could  be  treated 
of  by  8ome  one  who  is  working  specially  upon  it,  and  in  future  this  may  perhaps  be  arranged. 

DiPTBRA. 

Large  collections  have  been  made  by  Mr.  Harrington,  at  Ottawa,  and  Mr.  6.  Gagnon,  at 
Montreal.  Mr.  Venables  has  collected  many  species  of  Tabanidse  at  Vernon,  B.C.  Next 
season,  Mr.  W.  Mcintosh,  of  St.  John,  N.  B.,  intends  to  devote  much  time  to  this  order. 

Hbmiptera 

Mr.  W.  H.  Harrington  has  for  many  years  collected  these  insects,  and  has  named  much 
material  for  correspondents.  He  has  also  published  in  the  Ottawa  Naturalist  a  list  of  the 
Ottawa  species.  During  the  past  summer  the  Rev.  G.  W.  Taylor  has  been  studying  the 
Vancouver  Island  forms  with  the  help  of  Mr.  E.  P.  Van  Duzee,  of  Buffalo,  and  has  collected 
this  year  about  125  distinct  species.  Mr.  C.  Stevenson,  of  Montreal,  will  study  the  heterop- 
tera  of  the  Island  of  Montreal,  the  Rev.  T.  W.  Fyles,  the  scale  insects  of  the  Province  of 
Quebec,  and  Prof.  Lochhead,  those  of  Ontario  next  season. 

Orthoptkka. 

Mr.  B.  M.  Walker,  of  Toronto,  is  so  far  our  only  authority  in  this  order.  In  the  west 
Mr.  Norman  Criddle,  at  Aweme,  Man.,  and  Mr.  T.  N.  Willing,  at  various  points  in  the  North- 
west Territories  have  collected  material,  which  has  added  much  to  our  knowledge  of  these 
insects. 

Thk  Sbason  of  1902. 

The  wet  dull  season  of  1902  in  all  (Murts  of  Canada  has  been  very  unpropitious  for  the  col- 
lector of  fnsects.  The  persevering  collector,  however,  has  as  usual  added  little  by  little  to  his 
collection  by  constantly  being  on  the  alert.  A  few  records  of  remarkable  catches  on  certain 
evenings  have  been  received  from  lepidopterists.  Mr.  E.  Firmstone  Heath,  of  Cdrtwright, 
Man.,  mentions  May  22,  as  such,  and  Mr.  A.  J.  Dennis,  of  Beulah,  Man.,  had  an  exceptional 
experience  of  the  same  kind  on  June  11  ;  Mr.  J.  D.  Evans,  of  Trenton,  Ont.,  and  Mr.  C.  H. 
Young,  of  Hurdman's  Bridge,  Ont.,  also  report  good  occasional  nights,  but  in  most  places  the 
season  of  1902  must  be  characterised  as  exceptionally  poor.  Many  of  the  ^ell  known  crop 
pests  were  also  noticeably  less  abundant  than  usual. 
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The  following  list  gives  the  names  of  the  most  active  workers  in  Canada  which  have  been 
heard  from  during  the  past  year.  There  are  doubtless  many  others,  but  I  have  not  heard  from 
them  during  1902.  The  initials  in  parentheses  after  their  names  indicate  the  orders  they  are 
studying,  or  if  they  have  general  collections. 

Andemon,  E.  M.,  Victoria,  B.  C.  (L.)  Jones,  W.  A.  Dash  wood.   New  Westminster. 
Bethune,  Rev.  G.  J.  S.,  London,  Ont.  (Gen.,  B.  G.  (L.) 

L.,  G.)  Lochhead,  Prof.  W.,  Guelph,  Ont.  (Geo.,  Or.) 

B^gin,  Rev.  P.  A.,  Sherbrooke,  Q.  (Gen.)  Lyman,  H.  H.,  Montreal.  (L.) 

Bice,  J.,  London,  Ont.  (L.)  Mcintosh,  W.,  St.  John,  N.  B.  (L.,  D.,  0.) 

Baird,  Thomas,  High  River,  Alta.  (Gen.)  MacLaughlin,  T.  J.,  Ottawa.  (Odon.) 

Browne,  Edgar  J.,  London  Ont   (L.,  C.)  Marmont,  L  E.,  Rounthwaite,  Man.  (L.) 

Brainerd,  D wight,  Montreal.  (L  )  Metcalfe,  W.,  Ottawa.  (L.,  0.) 

Bryant,  Theodore,  Wellington,  B.  G.  (L.)  Moffat,  J.  A.,  London.  (L.) 

Bush,  A.,  Vancouver,  B.  G.  (L.)  Parsons,  G.,  London.  (L.,  G.) 

Ghagnon,  Gus.,  Montreal.  (D.,  G.)  Perrin,  Jos.,  Halifax,  N.  S.  (L.) 

Cockle,  J.  W.,  Kaslo,  B.  G.  (L.)  Norris,  A.  E.,  Montreal.  (L.,  Hem.) 

Griddle,  N.,  Aweme,  Man.  (L.,  Or.,  G.)  Ouellet,  Rev.  G.  J.,  Montreal.  (G.,  Hym.) 

Crew  R.  J  ,  Toronto.  (C.)  Richard,  A.  E.,  Ottawa.  (L.) 

Dennis,  A  J.,  Beulah,  Man.  (L.)  Roy.  Rev.  Elias,  Levis,  Q.  (G.)  * 

DesrcHshers,  Rev.  J.  E  ,  Rigaud,  Q.  (L.,  G.)  Sandcrcock,  W.  C,  Lauder,  Man.  (L.) 

Dod,  F.  H.  Wolley-,  Millarville,  Alta  (L.)  Simpson,  Willibert,  Ottawa.  (C.) 

Draper,  R.,  Vancouver.  (L.)  Sufiield,  J.  D.,  Morden,  Man.  (L.) 

Evans.   J.  D.,  Trenton,  Ont.  (Gen.,  L.,  G.,  Sanson,  N.  B.,  Banff,  Alta.  (Gen.,  L.)« 

Hym.)  Schmitt,  Dr.  J.,  Anticosti.  (Gen.) 

Fletcher,  Dr.  J.,  Ottawa.  (Gen.,  L.,  G.)  Stevenson,  Charles,  Montreal.  (L.,  Hem.) 

Fyles,  Rev.  Thos.  W.,  Levis,  Que.  (Gen.,  L.,  Tanton,  J.,  London,  Ont.  (L.) 

Hym.)  Taylor,  Rev    G.  W.,   Wellington,  B.  C.  (L., 
Gibson,  Arthur,  Ottawa.  (L.)  Hem.,  G.) 

Grant,  G.  E.  Orillia,  Ont.  (L.)  Venables,  E.  P.,  Vernon,  B.  G.  (L.,  C,  Hym.) 

Gregson,  P.  B.,  Blackfalds,  Alta.  fGen.)  Walker,  E.  M.,  Toronto.  (Or.  Odon.) 

Hanham,  A.  W.,  Victoria,  B.  C.  (L.,  G.)  Winn,  A.  F.,  Montreal.  (L.)- 

Harrington,    W.    H.,    Ottawa.     (C,    Hym.,  Wilson,  E.,  Vancouver.  (L.) 

Hem  ,  D.)  Wilson,  Jno.,  Vancouver  (L.) 

Harvey,  R.  V.,  Vancouver.  (L.,  Odon.)  Wilson,  T.,  Vancouver.  (L.) 

Heath,  E.  F.,  Gartwright.  Man.  (L.)  Williams,  J   B..  Toronto.  (L.) 

Huard,  Rev.  Victor.  Quebec.  (Gen.)  Willing,  T.  N.,  Regina.  (L.,^Or.,  C.) 

Young,  G.  H.,  Huidman's  Bridge,  Ont.  (L.) 


NOTES   OF   CAPTURES. 

LEriDOPTERA. 

•  « 

(Arrangui  urcordiny  to  Smith's  List  of  the  Lepulopiera  of  Bt^real  America,) 

RHOPALOCERA. 

AryyniUs  ulaliaj  Dru.     Aweme  (Griddle). 

ArgynnU  astartey  Db.-Hw.  Sulphur  Mountain,  Banff,  27  Juue  ;  (Sanson).  Mountain  just 
above  Lake  Agnes,  Lagfiian,  B.  0.,  18  Aug.  ^Dr.  W.  Barnes). 

Argyiinis  tridaris^  Hbn.  Nepigon,  12  July.  Not  previously  taken  at  this  locality.  The 
specimen  was  a  female  from  which  about  a  dozen  eggs  were  obtained  and  the  larvae 
were  carried  to  hibernation.     Food  plant,  Viola  eu-ciicuUata.     (Fletcher). 

MeliUfa  Harrisiiy  Scud.  Abundant,  Halifax,  N.  S.     (Perrin). 

Grapta  (jracilis,  G.  &  R.     Anticosti,  (Dr.  J.  Schmitt). 

dnionympha  inomataf  Edw.  Several  specimens  of  this  little  satyrid  have  been  taken 
during  the  past  summer  in  localities  very  distant  from  previous  records.  Rookdiffe, 
Ottawa,  near  the  Rifle  Range,  14  June,  (Richard) ;  Piedmont,  Que.  (NorriB).  St. 
Hilaire,  Que.,  22  June,  (Stevenson). 
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Erebia  duo,  Thonb.,  var.  mandnus^  Db.-Hw.  A  few  speoiinensof  this  very  local  species 
were  taken  by  Mr.  N.  B.  Sanson  at  Banff,  Aita.,  in  the  middle  of  July.  Mr.  Sanson 
obtained  eggs,  from  which  larvae  at  Ottawa  ure  now  hibernating  after  second  moult. 

Chianobaa  jtUta,  Hbn. '  A  new  locality  for  this  species  has  been  found  by  Mr.  A.  E.  Richard 
at  Langevin,  Que.,  50  miles  south  <>f  Quebec  city,  27  July. 

Hieda  spinetorum,  Bdv.  A  fine  male  of  this  rare  species  was  taken  at  Fairview,  B.  C, 
(Edmund  Reynolds). 

Theda  irxM,  Gdt.     Anticosti,  (Schmitt). 

(Jhrysophaniia  dorcaSf  Kirby.     Rounthwaite,  Man.,  (Marmont). 

Piipilio  cresphontes.  Cram.     More  abundant  than  for  many  years,  London,  (Moffat). 

Fieris  napt,   EIsp.,  var.  bryonia^  Ochs.     Banff,  Alta.,  3  May,  (Sanson). 

PapUio  nitra,  Edw.     High  Rii-er,  Alta.,  (T.  Baird). 

PamphUa  pawnee^  D()dge.     Cartwright,  (Heath).     Aweme,  (Criddle). 

Teriaslisay  Bd  Lee.     Ottawa,  18  Oct.  (Gibson/ 

CarterocephalAUi  mandnny  Edw.     Halifax,  (Perrin). 

HETEROGEHA . 

Lepisesia  tUalume^  8trk.  Mr.  Harvey  writes  to  me  that  the  specimen  credited  to  him  in 
last  year's  record  was  taken  by  Mr.  E.  Wilson.  Two  fresh  records  have  been  received 
tor  1902.  26  May,  Vancouver,  B.  C,  (Bush);  and  a  second  by  the  Hon.  N.  C. 
Rothschild,  near  the  same  place. 

Ueidamia  inscnptOj  Harr.     London,  (J.  Bice  and  J.  Tanton). 

PhUampeltts  pandoniSy  Hbn.     Trenton,  20  Aug.,  (Evana). 

Ampdophaga  versicolor^  Harr.     London,  (J.  Bice). 

Protoparce  cing^dataj  Fab.  * '  St.  John,  6  Oct.  I  had  no  occurrence  of  this  fine  hawk- 
moth  in  New  Brunswick  until  now.    I  have  just  caught  two  specimens."    (Mcintosh). 

Albiuui  pyramidalis,  Walk.  This  species  is  not  uncommon  at  Nepigon,  north  of  Lake 
Superior,  and  may  frequently  be  seen  along  the  railway  track.  In  July  last  the  writer 
took  five  rpecimens  fiying  around  a  raspberry  bush.  There  were  two  females  and 
three  males,  atid  the  variations  of  colour  covered  all  the  three  varieties,  var.  mo^itana, 
var.  mbescetis  and  var.  coloradensis^  which  are  recognized  in  Beutenmuller's  Mono- 
graph of  the  Sesiidae.  The  two  varieties  rubescens  and  cotoradeiisis  were  also  taken 
this  year  at  Vancouver  by  Mr.  Harvey,  and  the  var.  monUina  by  Mr.  Cockle  at  Kaslo. 

^sia  (dbicomis,  H.  Edw.  A  specimen  taken  at  Ottawa  some  years  ago  by  the  Rev.  G.  W. 
Taylor  is  this  species.     It  has  not  been  previously  recorded  for  this  locality. 

Sarrothripa  columbiana^  H.  Edw.     Victoria,  May,  (Anderson  and  Hanham). 

Arciia  yarroivi^  Stretch.  This  rare  species  only  once  previously  recorded  in  Canada  from 
Hudson  Bay  by  Dr.  Robert  Bell,  was  taken  on  18  Aug.  last  in  the  Rocky  Mountains, 
on  a  bare  summit  above  Lake  Agnes,  I^aggan,  Alta.,  (Dr.  W.  Barnes). 

Several  other  species  of  Arctia  which  have  been  recorded,  are  now  receiving  special  study 
and  will  be  reported  on  later. 

Fhobeiron  ptthecium.'A.  and  S,  Mt.  St.  Uilaire.  Q.  (Stevenson). 

EnproctM  chrysorrfura^  L.  The  first  Canadian  specimen  of  the  Brown-tailed  Moth,  «  hich 
has  been  so  destructive  around  Boston,  Mass.  was  taken  at  St.  John,  N.  B.,  by  Mr. 
Mcintosh  this  year.     No  others  were  seen. 

UaUina  contrncta^  Walk.     Trenton,  10  to  24  July,  (Evans). 

Oluphisut  sfvera^  H.  Ed.  **  Have  had  a  single  specimen  in  my  collection  for  years.  " 
Cartwrij^ht,  June,  (Heath;.     Kalso,  (Cockle). 

Hepialus  montamut.  Stretch.  Dr.  Barnes  reports  this,  as  common  at  Vancouver  and 
Victoria. 
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Hepialus  miutelify\is.    Pack.      St.   John,   common,   (Mcintosh).      Anticosti,   (Sehmitt). 

Ottawa,  (Young,  Gibson). 
Bombycia  improvisa,  H.  Ed.  Victoria,  19th  October,  (Hanham).  26th  October,  (Anderson). 
Bomhycia  semicvrcularis^  Ort.    New  Westminster,  (Jones),   Victoria,  19th  June,  (Hanham). 
Bombycia  Tearlii^  H.  Ed.  New  Westminster,  (Jones). 

Feralia  major.  Smith.     Ottawa,  20th  April,  (Fletcher).    Toronto,  (Gibson). 
Momophana  Comstockij  Grt.  Victoria,  16th  April,  (Anderson^.   New  Westminster,  (Jones). 
Acronycta  hesperida.  Smith.     Kaalo,  Eggs  sent  4th  July.    (Cockle).     Bred  specimen  28th 

June,  Vancouver,  (Harvey). 
Acronycta  hcesUata,  Grt.     Meech  Lake,  Que.,  2nd  June,  (Young). 
Acronycta  perdita,  Grt.     Victoria,  (Anderson). 
Acronycta  Canadensis,  Sm.     Larva  on  poplar  ;  pupa  Aug.,  1901 ;  imago  27th  May,  1902. 

Ealso,  (Cockle). 
yhytonix  sensiUs,  Grt.     Meech  Lake,  Que.,  7th  June,  (Young) 
Semiophora  elimata,  Gn.     St.  John,  24th  July,  (Mcintosh). 
Semiophora  Youngii,  Sm.     Mer  Bleue,  Ottawa,  18th  Sept.  (Young,  Gibson). 
Agrotis  genicula,  G.  &  R.     Meech  Lake,  Que.,  9th  June,  (Young). 
Nodua  jucunda,  Walk.     Meech  Lake,  Que.,  26th  July,  (Young). 
Noctua  rubifera,  Grt.     Meech  Lake,  26th  July,  (Young). 
Noct*xa  atricincta,  Beulah,  Man.,  (Dennis). 
Porosagrotis  mimallonis,  Grt.     Meech  Lake,  Slst  July,  (Young). 
Oameades  fumalis,  Grt.     Meech  Lake,  3rd  Sept.,  (Young). 
Gameades  vdleripennis,  Grt.     Meech  Lake,  25th  Aug.,  (Young). 
(Jameades  reuda,  Strck.     Victoria,  Ist  Sept.,  (Anderson). 
Cameades  plenritica,  Grt.     Aweme,  Man.,  (Criddle). 
Gameades  tit/uhatis,     Victoria,  1st  Sept.,  (Anderson). 
Gameades  vetusta.  Walk.     Victoria,  (Hanham). 
Gameades  vulpina,  Sm.     Kalso,  27th  July,  (Cockle). 

Camecuies  Ridingsiana,  Grt.     Kalso,  22nd  Aug.,  (Cookie).     Beulah,  (Dennis). 
Mamestra  circumvadis,  Sm.    Jl.  N.  Y.  Ent.  Soc.,  1902,  p.  42.     Aweme,  (Criddle).     Cart- 
wright,  (Heath). 
Mctmestra  obscura,  Sm.     Cartwright,  (Heath). 
Mamestra  ang^Una,  Grt.     Cartwright.     Several ;  have  previously  only  seen  an  odd  one  at 

long  intervals,   (Heath). 
Mamestra  rectUinea,  Sm,     Victoria,  Aug.,  23,  (Anderson). 
Scotogramma  sedilis^  Sm,     Kaslo   B.  C,  (Cockle)     Very  rare. 
Scotogramma  iikconcinna,  Sm.     Kaslo,  (Cockle). 
Badena  nigrioty  Sm.     Meech  Lake,  14th  June,  (Young). 
Hadena  claiidens.  Walk.    Victoria,  (Anderson). 
Hadena  cariosa,  Grt.     Meech  Lake,  16th  July,  (Youns;). 
Hadena  plutonia,  Grt.     **  At  sugar  ",  Cartwright,  12th  July,  (Heath). 
Hadena  algens,  Sm.     Meech  Lake,  12th  Sept.,  (Young). 
Hadena  binotata,  Walk.     Victoria,  B.  C,  July,  (Harvey). 
Oncocnemis  Bamesii,  Sm.     Kaslo,  B.  C,  (Cockle).     This  was  described  from  the  unique 

type  in  Dr.  Barnes's  collection,  taken  in  Yellowstone  Park. 
Oncocnemis  riparia,  Morr.     Aweme,  (Criddle). 
Macronachuj  onusta,  Grt.     Two  specimens  reared  from  larvse  feeding  in  and  on  stena  of 

Iris  versicolor,  L.,  emerged  3rd  Sept.,  Montreal,  (Winn).     Belleville,  1880,  <Sv«imi). 

Ottawa,  29th  Sept.,  1902,  (Fletcher). 
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Hydrcecia  inqucenta^  G.  &  R.     Two  specimens,  12th  and  26th  Sept.,  Ottawa,  (Toong). 

Trenton,  (Evans). 
H.}fdrctcia  eerusaata,  Grt.     Ottawa,  two  specimens,  8th  Sept.,  (Fletcher,  Toung). 
Hydrcecia  marginidenSf  Go.     Larva  common  in  stems  of  Oicfdaf  near  Montreal  West,  end 

of  July,  (Winn). 
Several  other  species  of   Bydrtzcia  have  been  reported,  but  there  is  so  much  confusion 

in  the  genus  that  for  the  present  they  are  held  over.      Those  mentioned  above  have 

been  identified  by  Bir.  Henry  Bird. 
Arzama  iiJfuBa,  Grt.     Trenton,  (Evans). 
Arzama  detiM,  Walk.     Vancouver,  (Harvey). 
Taniocampa  oviduca^  Grt.     Meech  Lake,  Que.,  26th  May,  (Young). 
Tceniocampa  culea^  Gn.     Meech  Lake,  Que.,  3ist  May,  (Young). 

Tamiocampa  aubtermincUa,  Sm.     Vancouver,  abundant,  (T.  Wilson,  Bush  and  Harvey). 
Periqrapha  transparens,  Grt.     3  specimens,  April,  Vancouver,  (Harvey). 
Scopdasoma  devia^  Grt.     Ottawa,  22nd  April,  (Young). 
Ipimorpka  pleonectusay  Grt.      **A  leaf  roller  on  poplar,"   Kaslo,   (Cockle).     Victoria, 

(Anderson). 
Xylina  Baileyi^  Grt.     Wellington,  (Taylor). 

Xylina  gausaftataf  Grt.     Victoria,  21st  Oct.,  (Anderson).     This  is  a  very  rare  species. 
Xylina  Thaaeteri^  Grt.     New  Westminster,  (Jones). 

Xylina  holocinerea,  Sm.     WoUington,  April,  (Taylor).     New  Westminster,  (Jones). 
Xylina  fcufina^  Morr.     16th  April,  Ottawa,  (Young).      Wellington,  17th  April,  (Taylor). 

New  Westminster  (Jones). 
Xylina  ferrecUis,  Grt.     Sept.,  Ottawa,  (Gibson). 
Plusia  formcsay  Grt.     St.  John,  July  24,  2  specimens.    (Mcintosh). 
Flutia  mappa,  G.  &  R.     Hatzic,  B.  C,  July,  (R.  Draper).     Victoria,  (Taylor).     St.  John, 

N.  B.,  Not  uncommon.     (Mcintosh). 
PUuia  metdUicaj  Grt.     :=^apt(2am,  H.  Ed.,  and  lenzii^  Behr.     Kalso,  (Cockle).    Welling- 
ton, (Taylor).     Victoria,  July  7,  (Anderson). 
Pluna  reetangtUa^  Kirby  =  mortiwrum,  Gn.     St.  John,  common,  (Mcintosh).    Montreal, 

5  sp.,  19th  Aug.,  (Norris).     Wellington,  (Taylor).     Victoria,  (Anderson). 
Plusia  diasema,  Dalm.     A  few  specimens  of  this  fine  species  have  been  taken  at  Kalso  by 

Mr.  Cockle  in  August. 
Plusia  alias,  Ottol.     This  species  has  in  the  past  been  confused  with  rectangxda,  which  it 

resembles,  but  has  less  silver.      It  has  also  been  commonly  labelled  ii-anretim,  but 

has  been  recently  characterized  by  Mr.  Ottolengui  as  a  species  under  the  name  of 

alias.     St.  John,  common,  (Mcintosh). 
Plusia  exetlsa,  Ottol.     Kaslo,  July  31,  (Cockle). 
Plusia  variana,  Ottol.     St.  John,  (Mcintosh). 
Pltisia  rubid-us,  Ottol.     St.  John,  (Mcintosh). 
Mdaporphyria  onofiis.  Fab.     Cartwright,  (Heath).     *'  Have  not  seen  it  for  many  years." 

A  day-flyer.     July,  Lauder,  Man.,  (Sandercock).  Beulah,  (Dennis). 
CopabUpharan  absidum,  Har.     Five  specimens  of  this  striking  moth  were  taken  by  Mr. 

Criddle  at  Aweme,  on  July  11  ;  three  of  these  have  a  subterminal  row  of  very  fine 

dark  brown  dashes  across  the  primaries. 
Heliothis  pfUogophag^iSj  G.  <&  R.     Beulah,  Man.,  (Dennis). 

Anarta  melanapa,  Thunb.     Mount  Cheam,  B.  C,  14th  Aug.,  (Bush  and  Fletcher). 
Annaphila  dit^a,  Grt.     Vancouver,  June,  (Bush). 
Caiocala  hermia,  H.  Ed.     Hatzic,  Aug.,  (Draper). 
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Catocala  elda,  Behrens.     Hatzic,*B.  C,  (Draper).  ' 

Pseudolimacodes  littera^  Gn.  Two  specimenB  of  this  pretty  little  moth  have  been  taken  at 
Ottawa  iu  June.     (Gibson,  young). 

Ereltus  odora,  L.  Vancouver  ;  found  in  an  electric  light,  (Bush).  We  now  have  records 
of  this  fine  immigrant  right  across  Canada,  from  ocean  to  ocean.  It  is  very  remark- 
able if  the  species  does  not  breed  in  Canada. 

Copis  curvataj  Grt.     At  light,  Cartwright,  (Heath). 

Brephos  infans,  Moeschl.  This  interesting  little  moth  has  now  been  recorded  from  the 
Atlantic  to  the  Pacific.  St.  John,  (Mcintosh).  Montreal,  26th  March,  (Norris). 
Ottawa,  April,  (Fletcher).  Toronto,  April,  (Gibson).  Aweme,  Man.,(Criddle).  High 
River,  Alta.,  (T.  Baird).  Banff,  Alta.,  (Sanson).  Victoria,  B.  C,  (Anderson). 
Nanaimo  and  Wellington,  B.  C,  (Taylor). 

VOLEOPTERA  : 

Cicindela  m^nUma,  Lee. 

Cinciiidela  formosa^  Say,  var,  Manitoba^  Leng. 
Clncviidela  HcuttU<ir\n^  Say,  var.  Leci/iitei^  Hald. 
Cincindela  veiiiuntay  Lee. 

All  of  the  above  4  species  have  been  taken  at  Aweme  by  Mr.  Criddle. 

Cychrus  wdmiSj  Dej.  Several  specimens  of  this  handsome  beetle  are  recorded  as  captured 
in  1902.  St.  John,  (Mcintosh).  Mount  St.  Hilaire,  Q.,  June  11  ;  two  other  speci- 
mens were  taken  at  the  same  place  three  years  ago,  (Chagnon).  Mt.  St.  Hilaire,  Q. 
J  uly  1 .     (Stevenson  ). 

Bkthisa  Jnliij  Lee.     Specimens  were  taken  at  Quebec  some  years  ago,  ( Banham). 

Blethim  ([uadricollU,  Hald.     Hull,  Q.,  and  Buckingham,  Q.,  (Harrington). 

BUthisa  midtipniwtata^  L.  Two  specimens  under  dead  leaves,  Montreal,  Sept.,  (Chagnon). 

Bleihisa  Oregojieiisis^  Lee.     Victoria,  (Taylor). 

Calathius  adcena,  Lee.     St.  John,  (Mcintosh). 

Gtderita  ja7i^i,'<,  Fab.,  Rigaud,  May  25,  (Stevenson). 

Platynns  anchomenoides^  Rand.     St.  John,  (Mcintosh). 

PlntyiiUH  excafxtiils,  Dej.     St.  John,  (Mcintosh). 

Platyntus  4-pi(^^tatnii,  Dej.     St.  John,  (Mcintosh). 

Platy^iiis  ni(fricep8,  Lee.     Rare  ;  Toronto,  May  16,  (Crew).    Nepigon,  (Fletcher). 

Callida  pu  daia^  Lee.     Montreal,  July  11,  on  flowers,  (Chagnon). 

Brachylohu^  lUhophihiA,  Say.     Toronto,  rare.  May  16,  (Crew). 

Uarpaht^  plenritu'iut,  Lee.     St.  John,  (Mcintosh. ) 

HarpalitA  laticeps,  Lee.     St.  John,  (Mcintosh). 

Sph<ifndiHyn  scarabaoide.s^  L.  Toronto,  (Crew).  This  interesting  beetle  first  appeared  at 
Toronto  about  three  years  ago,  and  is  evidently  spreading  through  Canada. 

Cercyon  indistiiictHm,  Horn.     Trenton,  (Evans). 

Psdaphus  Erichsonil,  Lee.     Toronto,  (Crew).     Ottawa,  (Harrington). 

(rymnvifa  hreviN)lli\  urav.     Toronto,  rare,  (Crew). 

Q7iediv:f  remix,  Lee.     Wilcox   Lake,  north  of  Toronto,  under  a  stump,  March  28  ;  two 

specimens,  (Crew). 
Tachyp(»rus  jorosn.^  Say.     St.  John,  May  1,  (Mcintosh). 
(W.cinelUi  inontiroln,  Muls      St.  John,  (Mcintosh). 
Aphoriiitn  IHay  Lee.     Vernon,  (Venables).     Kaslo,  (Cockle). 

EinUr  semi  ruber,  Casey.     Aweme,  Man.     (Criddle.)     Blaekfalds,  Alta.     (Gregson). 
Risfer  ro^trctatvs,  Lee.     Trenton,  (Evans). 
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/jpx  o6^4^?M,  Say.     In  running  sap  on  an  oak  tree,  Toronto,  Sept.  7th,  very  rare.     (Crew). 

triofwcyphon  discoide^iSj  Say.     June  28,  St.  John,  (Mcintosh). 

Cyphoncoficinnus^  Lee.     Vernon,  (Venables). 

Calochrom\is  dimidiataj  Lee.     Osoyoos,  (C.  de  B.  Green). 

CarymhiUs  mediamis.  Germ.     **  Trout  Creek,"  Toronto,  June  6,  (Crew). 

Coryn^tes  hamatiis^  Say.     **  Trout  Creek,"  Toronto,  June  6,  rare,  (Crew). 

ChrysdphaiM  placida,  Lee.     Vernon,  (Venables). 

MaUichuis  ff.neus,  L.     St.  John's,  Que.     June  9,  (Chagnon). 

Xtstchium  eUgarut,  Horn.  Anticosti,  (Schmitt). 

Cupes  aupiicUay  Fab.     Toronto,  August  15,  rare,  (Crew). 

HyUccetua  lugubris.  Say.  A  pair  of  this  rare  and  interesting  Lymexilid  was  taken  this 
season  on  an  old  maple  stump  at  Rigaud,  Que.,  by  Rev.  Father  Desrochers.  He  had 
also  previously  taken  two  females  at  the  same  place.  The  female  differs  from  the 
male  in  having  the  head  and  thorax  reddish  orange. 

Canthon  simplex,  Lee.     Macleod,  Alta.,  June  20,  (Fletcher). 

Xyloryetes  satyrus.  Fab.     Two  specimens  of  this  fine  scarab  were  taken  at  Trenton,  6  June 
(Evans).     Ottawa,  (Fletcher,  Harrington). 
*    TyUmotus  bimaculaius,  Hald.     Trenton,  27  August,  at  light,  had  only  two  specimens  be- 
fore, (Evans). 
*  Obrium  rubrumy  Newm.     Trenton,   (Evans).     This  rare  little  longicom  is  occasionally 
found  at  Ottawa  on  hickories. 

Neodytfju  caprcca,  Say.     St  John,  (Mcintosh). 

Dumocenu  cribripenflis,  Horn.     Vancouver,  May,  (Harvey).     Vernon,  (Venables). 

'  Toacotiju  ohtusus,  Lee.     Vernon^  (Venables). 

AfUhophylax  mtr(/!ctM,  Bland.     One  male,  Kaslo,  (Cockle). 

Aemaeops  bivitiata,  S^y.     Calgary,  (Fletcher). 

Acmaeops  atra^  Leo.     Vernon,  (Venables). 

Aemaeops  subpUosay  Leo.     Vernon,  (Venables). 

Aenuuops  loiigicomuy  Kirby,  Vernon,  (Venables). 

Gawroies  Orestoni^  Bland.     Vernon,  (Venables). 

BMamira  scalar  is.  Say.     Ottawa,  (Fletcher). 

Leptura  sanguinea,  Lee.     St.  John^  (Mcintosh). 

Leptura  lineola.  Say.  Beaten  from  dogwood  blossoms,  '*  Trout  Creek,"  Toronto,  June  9, 
(Crew). 

Leptura  vagans,  Oliv.  With  the  above,  (Crew). 

Leptura  vexalrix,  Mann.     Blackfalds,  Alta.     June  3,  (Gregson). 

Leptura  tibialis^  Lee.     Anticosti,  (Schmitt). 

Bneydops  ccRrvdens,  Say.     **  Trout  Creek,"  Toronto,  (Cre?c). 

Chfts  dehUis,  Lee.     '*  Trout  Creek,"  Toronto,  June  9,  (Crew). 
m  Ooes  oculata,  Lee.  with  the  above,  rare,  (Crew), 
ft  Bupogo7iius  vesiitus,  Say.     Also  with  the  above,  rare,  (Crew). 

Chrysochus  cobaltinus,  Lee.     Vernon,  (Venables). 

Monaocia  puncticollis.  Say. 

Many  specimens,  very  variable.     Halifax,  N.S.,  (Evans). 

Mierorhopala  excavata,    Oliv.  Say.     St.  John,  July  24,  (Mcintosh). 

Ocusida  viridis,  L.     This  European  tortoise  beetle  has  evidently  established  itself  in  Canada. 

Dr.  Fyles  has  referred  to  it  in  the  Canadian  Entomologist  XXXI V.,  p.  273,  and  his 

note  has  been  commented  upon   by  Rev.   Elias  Roy,  in  Le  Naturaliste  Canadien, 

1902,  p.  145,  as  0.  thorncica,  Illig.     Dr.  Fyles  has  recently  referred  his  specimens  to 
7  EN. 
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the  British  Museum  and  has  received  the  following  rep#rt  from  Mr.  C.  O.  Water. 
house  :  '*  I  have  carefully  examined  the  Cassida  you  send,  and  I  am  sure  it  is  our 
common  thistle  species  C.  viridi-a,"  Mr.  Winn  reports  that  it  was  common  in  all 
stages  at  Levis,  Que. ,  uu  Aug.  21,  feeding  upon  dock  and  thistle. 

Mordella  serval.  Say.     St.  John,  July  24,  (Mcintosh). 

Mord^la  borealuj  Lee.     St.  John,  (Mcintosh).     Both  this  and  M,  tterwil  are  rare  species. 

Carphyni  iiic(yiupicmi  ^  Horn.     A  specimen  of  this  Calif  or  nian  species  was  taicen  at  Vernon 
by  Mr.  Venables. 

Calopns  a^persuSj  Lee.     Vernon,  (Venables). 

Bhinomac^r  pilosita^  Lee.     St.  John,  June  9,    Mcintosh). 

Myodites  scaber,  Lee.     Vernon,  (Venables). 

Myodites  zeachti^  Lee.  St.  John,  (Mcintosh).  Abundant  in  the  beginning  of  Jul^  on  the 
buds  of  Solidago  at  Nepigon,  (Fletcher). 

PeriUHoptis  globirentrist  Lee.     Vernon,  (Venables). 

Oeadercett  meUiiiothrix^  Kirby.     St.  John,  June  23,  (Mcintosh). 

PhyUmomus  puacUitusj  Fab.  Victoria,  July,  (Hanham).  This  Clover  Weevil  has  appar- 
ently  spread  to  the  Pacific  province  and  is  there  in  considerable  numbers.  Mr.  Han- 
ham writes  that  during  the  last  week  in  July  he  took  100  specimens  on  his  tennis 
lawn  from  pieces  of  board  put  there  for  the  purpose  of  trapping  insects,  and  he  could 
collect  specimens  at  any  time  during  the  season  by  the  same  method.  He  saw  no 
sigu  of  the  fungous  disease  which  usually  controls  this  insect  in  the  east. 

Gryphidiu8  equiseti,  Fab.     St.  John,  July  8,  (Mcintosh^. 

Lixellvs  filxformUy  Lee.  and  Lixius  nihelliiSf  Rand.  Appear  to  be  quite  common  on  plants 
growingat  the  edf^e  of  a  lake  in  Mount  St.  Hilaire,  Que.  The  former  is  often  found  on 
weeds  emerging  only  a  few  inches  from  the  water,  and  growing  sometimes  forty  or 
fifty  feet  from  the  shore.  Some  of  the  specimens  are  covered  with  a  hard  coat  of 
mud.  L.  rubelltu.  Rand.,  is  found  on  plants  growing  close  to  the  water's  edge, 
(Chagnon). 

Orthoptera. 

Mr.  E.  M.  Walker,  of  Toronto,  has  continued  his  studies  of  the  Canadian  locusts  and 
their  allies,  and  has  published  some  of  his  results  in  the  Canadian  Eiitomoloqist^  but  has  been 
prevented  this  year  by  other  work  from  preparing  a  report  upon  recent  captures.  He  however 
sends  the  following  notes  on  species  of  special  interest : 

Mdanoplus  Bmnerit  Scudd.,  a  single  male  was  taken  at  D wight.  Northern  Muskoka,  2nd 
September.  This  is  of  special  interest,  as  it  is  a  western  species  known  only  previously  from 
Alberta  and  some  of  the  western  states.    (Walker.) 

Xiphidinm  saltans^  Scudd.,  another  western  insect,  which  was  taken  in  considerable  num- 
bers in  a  certain  part  of  High  Park,  Toronto,  during  August  and  September.  They  occurred 
in  bunches  of  rather  long  grass  on  sandy  soil,  and  were  in  company  with  Mdanopltis  Datcsoniy 
Scudd.,  among  other  Orthoptera.  Both  AT.  saltans  and  M.  DawsoiU  are  species  belonging  to 
the  western  prairies  and  their  occurrence  together  so  far  east  is  of  some  interest.   (Walker.) 

Odoxata. 

A  few  workers  have' collected  Dragon-flies  during  1902  and  more  extensive  work  is  planned 

for  next  season.     Several  observers  have  reported  the  extraordinary  numbers  of  these  insects 

seen  on  the  prairies  during  the  past  season.     Mr.  Harvey,  of  Vancouver,   Mr.  E.  M.  Walker, 

of  Toronto,  and  Mr.  T.  J.  McLaughlin,  of  Ottawa,  have  sent  in  short  lists  of  species.     Theae 

iviU  be  reported  upon  in  the  next  Entomological  Record. 
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HYMENOPTERA. 
By  W.  Hague  Ha&bington,  Ottawa. 

Collectors  are  being  gradually  attracted  to  this  important  order,  and  several  nice  lots 
have  been  sent  in  for  determination.  Amons;  those  who  are  now  collecting  may  be  mentioned 
Mr.  R.V.  Harvey,  Vancouver,  B.C.;  Mr.  E.  P.  Venables,  Vernon, B.C.;  Mr.  A.  G.  Leavitt,  St. 
John,  N.B. ;  Mr.  J.  B.  A.  Leo  Leymarie,  Montreal,  and  Dr.  Schmitt,  Anticosti  Island,  Que. 
This  number  will  undoubtedly  increase  as  our  members  realize  how  much  of  interest  from  the 
scientilic  standpoint,  and  how  much  of  importance  from  an  economic  aspect  the  species  of  this 
order  possess.  The  enormous  number  of  species,  even  in  our  northern  regions,  ensures  the 
continual  discovery  of  rare  and  new  forms,  thus  giving  a  frequent  stimulus  to  the  collector  and 
student  of  them.  Indeed,  the  trouble  at  present  is  not  so  much  to  obtain  now  material  as  to 
determine  (And  utilize  what  is  received.  This  difficulty  will  gradually  disappear  as  specimens 
become  named  and  arranged  in  a  greater  number  of  accessible  collections,  and  as  classifications 
are  placed  upon  a  more  durable  basis  and  synopses  and  descriptive  monographs  are  multiplied. 

No  works  dealing  specially  with  Canadian  Hymenoptera  have,  I  think,  appeared  during 
the  year,  but  the  several  entomological  magazines  have  contained  various  articles  in  which 
species  from  Canada  are  described  or  mentioned.  Ashmead  has  continued  in  the  Canadian 
E^iiomologiai  his  valuable  papers  on  the  '^Classification  of  the  Fossorial,  Predaceous  and  Para- 
sitic Wasps,  or  the  Super-family  Vespoidea,"  and  in  the  November  number  of  the  Canadian 
JBntomologist  the  family  Trigonalidas  is  reached  and  tabulated.  An  annotated  list  of  the  Ottawa 
species  of  the  Super-family  Sphegoidea  was  published  in  the  Ottawa  Naturalist^  vol.  xv.  p.  216, 
January  1902  (Harrington).  Though  not  treating  of  Canadian  specimens,  the  '^Papers  from  the 
Harriman  Alaska  Expedition ''  are  of  extreme  interest  and  value,  as  a  large  proportion  of  the 
insects  catalogued  and  described  are  certain  to  be  distributed  through  our  adjacent  territories, 
some  indeed  being  transcontinental  in  their  distribution.  The  entomologist  to  the  expedition 
was  Prof.  Trevor  Kincaid,  and  the  extent  of  his  collections  testify  to  his  ability  and  assiduity. 
He  has  discussed  the  Tenthredinoidea  in  paper  No.  vii. ,  enumerating  over  fifty  species,  of 
which  more  than  one-half  are  new.  He  has  also,  in  paper  No.  xiv. ,  dealt  with  the  Sphegoidea 
and  Vespoidea,  of  which  only  nine  species  occurred,  two  of  which  are  new.  The  Formicoidea 
yielded  only  six  species  which  were  considered  by  Pergande.  All  the  rest  of  the  Hymenoptera 
were  placed  in  Ashmead's  hands  and  proved  very  rich  in  new  species.  His  report,  paper  No. 
xxviii.,  contains  not  only  the  desciiptions  of  these  but  is  a  complete  catalogue  of  all  species 
now  known  from  Alaska.  These  number  in  all  335  species  of  which  he  describes  201  as  new. 
This  will  give  some  idea  of  the  yet  unknown  riches  of  our  own  northern  fauna.  An  inter- 
esting paper  has  been  received  from  Dr.  Kiaer  of  Tromso  Museum,  Norway-  '*Die  arktishen 
Tenthrediniden" — a  catalogue  of  the  Arctic  sawflies  of  Europe,  Asia  and  America,  which 
enumerates  a  number  of  Canadian  species. 

The  material  amassed  during  the  past  season  by  our  various  collectors  is  as  yet  largely 
undetermined  ;  even  the  Ottawa  species  showing  a  very  large  proportion  unnamed.  The  fol- 
lowing list,  therefore,  does  not  pretend  to  give  in  any  measure  a  complete  record,  but  men- 
tions only  a  few  of  the  species  which  appear  of  more  than  ordinary  interest : 

Bombus  friyidm,  ^mith.  This  is  an  Arctic  species  recorded  from  Great  Slave. Lake  and 
the  Yukon  River.     Females  and  workers  received  from  Anticosti  Island  (Schmitt). 

Bombus  jiixtns.  Cress.     From  Goldstream,  B.C.  (Harvey). 

Bomhvs  mUtiiosus^  Ashm.  One  of  the  new  species  described  from  Alaska.  Specimens 
from  Vancouver  (Harvey),  Rocky  Mountains,  Laggan  i  (Bean)  and  Banff,  Alta.,  (Fletcher).  A 
worker  minor  from  Nepigon  (Fletcher)  may  also  possibly  belong  to  this  species. 

Bombomeled^i  Uioracica^  Cress.     Vernon,  B.C.  (Venables). 
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Perdita  S-nmculataj  Say.     A  pretty  little  species  from  St.  John,  N.B.,  (Leavitt). 

SpUomena  puttilla^  Say.  This  little  species,  the  smallest  of  our  Sphegoidea,  was  omitted 
from  the  recently  published  list  of  Ottawa  species.  The  single  example  taken  had  been  placed 
with  some  unexamined  proctotrypids,  some  forms  of  which  it  superficially  resembles.  Ottawa 
(Harrington). 

Thyreoptis  latipeny  Smith.  Not  known  to  me  before  from  the  Pacific  coast.  Two  males 
from  Victoria  (Harvey),  and  one  from  St.  John,  N.B.     (Leavitt.) 

Odiptervs  arvensisy  Sauas.     Male  from  Trenton,  Ont.  (Evans). 

Polybia  flaritarsU,  Sauss.  This  seems  to  be  a  common  species  in  Vancouver  Island.  Speci- 
metis  received  from  Victoria  (Taylor  and  Harvey). 

Ibalia  maculipennU^  Bald.  This  interesting  cynipid  has  been  taken  at  Montreal 
(Ohaguon). 

Ichneitmon  viola.  Cress.     A  fine  distinct  species  from  Goldstream,  B.C.  (Harvey). 

Thalessa  NorUmi,  Cress.  This  large  ichneumon-fly  seems  to  be  widely  distributed  but 
rare,  and  has  hitherto  been  vainly  sought  at  Ottawa.  From  Levis,  Que.  (Fyles),  Victoria,  B.C. 
(Harvey),  Mount  Ch^-am,  Fraser  River,  B.C.  (Fletcher). 

DyseidopM  VancouverefuU^  Bradley.  A  new  species  described  in  Entomological  NewSy  vol. 
xiii.,  p.  307,  December,  1902,  from  Vancouver,  B.C.  (Harvey). 

Odontomerus  bicolor.  Crests.     Victoria,  B.C.  (Harvey). 

Mttopivs  poUinctoriuSf  Say.     A  large  and  striking  tryphonid,  Ottawa  (Harrington). 

Tremex  columha^  Linn.     A  common  eastern  species,  Vernon,  B.C.  (Venables). 

CalamefUa  {Cephus)  trimaculatusy  Say.     Seems  to  be  a  rare  species.     Trenton  (Evans). 

Lyda  atratay  Cress.     One  male  only  has  been  taken  near  Ottawa  (Evans).. 

ikietrocerua  excavatusy  Nort.     Also  a  rare  form  from  Trenton  (Evans). 

Schizoceros  plumiger^  Klug.     Taken  for  first  time  in  Canada  at  Deloraine,  Man.  (Fletcher) 

Hy^toma  rubiginoMy  Beauv.     Also  an  addition  to  our  saw-flies.  Nepigon,  Ont.  (Fletcher). 

Blenocampa  itthabUisy  Nort.     St.  John's,  Que.  (CbagnonX  Halifax,  N.S.  (Evans). 

AnopUmyx  CcwMdemiSy  Hrgtn.     A  new  species  described  from  Ottawa  (Harrington). 

Triehiocampa  gregariusy  Dyar.     St.  John's,  Que.  (Chagnon),  Ottawa  (Harrington). 

Pteronus  miigtiSy  Marlatt.  This  species  was  described  from  Canada,  but  no  locality  was 
given.     A  fine  female  was  taken  at  Trenton,  Ont.  (Evans). 

Taxonus  nigriaomay  Nort.  This  common  species  has  been  found  to  have  the  habit  of 
boring  into  apples  before  pupating  (Fletcher). 

PachyproUisis  nigrofcuciatay  Esch.  Taken  by  Kincaid  in  Alaska  and  found  by  him  to^ 
identical  with  Macrophya  omfigay  Nort.  A  species  with  a  wide  distribution  in  the  United 
States  and  Canada.  Its  records  include  the^Pacific  coast,  Saskatchewan  and  Labrador.  Now 
received  from  Anticosti  Island,  Que.  (Schmitt). 

Macrophya  fvligineay  Nort.     This  species  seems  rare  and  local.     Montreal  (Ouellet). 

Macrophya  albilabriSy  Hrgtn.     Male  from  Montreal  (Ouellet).     Female  not  known. 

Macrophya  Oregonay  Cress.     First  occurrence  in  Canada.     Vancouver,  B.C.  (Harvey). 

Homaoneura  14'punc.tatay   Nort.     Occurs   rarely  at  Ottawa    (Harrington).      Montreal, 
OueUet). 

Tenthredo  nigriBomay  Hn(tn.    Inhabits  British  Columbia  and  Alaska.  Vancouver  (Harvey). 

Tenthredo  eximiuy  Nort.     At  Ottawa,  a  rare  species.     Montreal  (Ouellet). 
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DIPTERA. 
By  W.  Hague  Harrington,  Ottawa. 

Scant  attention  is  given  to  the  members  of  this  order  by  our  collectors,  and  no  papers 
have  been  published  recently  regarding  our  flies  except  that  of  Mr.  Chagnon  upon  the  Syrphidae 
of  the  Province  of  Quebec  which  first  appeared  in  the  Naturaliste  Canadien  for  1901,  but 
is  now  issued  as  a  pamphlet  of  75  pages  in  which  he  describes  33  genera  and  71  species.  Mr. 
Chagnon  seems  to  be  the  only  Canadian  collector  specially  studying  diptera.  A  few  are  taken 
occasionally  by  other  members,  but  in  most  collections  these  insects  are  probably  unnamed. 
Lidts  have  been  received  from  Mr.  Harvey,  of  Vancouver,  and  Mr.  Mcintosh,  of  St  John,  N. 
B.  These  will  be  reported  at  a  latter  date.  Dr.  Schmitt,  of  Anticosti  Island,  has  forwarded 
some  from  that  un worked  locality,  but  many  of  the  species  have  yet  to  be  determined.  Since 
the  discovery  of  the  carrying  of  fever  germs  by  mosquitoes,  special  attention  has  been  directed 
to  these  forms  in  America  and  elsewhere,  and  many  new  species  have  been  described,  and 
much  has  been  learned  of  the  larval  habits  of  different  species  which  was  formerly  unknown. 
The  wave  of  investigation  has  however  been  but  slightly  felt  in  Canada. 

The  following  eleven  species  of  diptera  have  been  added  to  our  fauna  at  intervals  ; 

Sciophila  subccendeuj  Coq.  n.  sp.  Proc.  U.S.  Nat.  Mus.  Vol.  xxiii,  p.  595f— Canada,  New 
Hamp.«hire  and  Pennsylvania.     Ottawa  (Harrington). 

Dryomyza  aristulis^  Coq.  n.  sp.  Proc.  U.S.  Nat.  Mus.  Vol.  ixiii,  p.  617 — Ottawa,  Can- 
(  Harrington). 

OuUx  Fleicheri,  Coq.  n.  sp.  Proc.  U.S.  Nat.  Mus.  Vol.  zxv,  p.  84— Alberta  and  Assini- 
boia  (Fletcher). 

Stm^dium  fulmim^  Cocj.  n.  sp.  Proc.  U.S.  Nat.  Mus.,  Vol.  xxv,  p.  96 — Montana,  Colo- 
rado, Alaska  and  British  Columbia.  Calgary,  Medicine  Hat,  N.  W.  T.  and  Mt.  Cheam,  B.  C. 
(Fletcher).  Laggan,  B.  C.  (Wickham^. 

Oeitraphcuia  calva^  Coq.  n.  sp.  Proc.  U.S.  Nat.  Mus.,  Vol.  xxv,  p.  109 — Arieona,  Canada. 
Ottawa  (Harrington). 

Bxoristoides  Harriiuftoni,  Coq.  n.  sp.  Proc.  U.S.  Nat.  Mus.  Vol,  xxv,  p.  110 — Ottawa 
(Harrington). 

Mydaa  flaviconiis^  Coq.  n.  sp.  Proc.  U.S.  Nat.  Mus.  Vol.  xxv,  p.  123.  Missouri, 
Canada.     Rouville,  Q.  (Chagnon). 

TephronoUi  CancuietutUy  Johnson,  n.  sp.  Ent.  News.  Vol.  xiii,  p.  144 — Rigaud,  Que. 
(Chagnon). 

PsUoctphala  (jrayvdis^  Johnson,  n.  sp.  Can.  Ent.  Vol.  xxxiv,p.  241 — Rouville, Que. (Chagnon). 

Pyrgota  Chag^noni^  Johnson,  n.  ap.    Can.  Ent.   Vol.  xxzii,  p.  246— Montreal.  (Chagnon). 

T,ii»jda  deeora^  Doane,  n.  sp.  Joum.  N.Y.  Eiit.  Soc.  Vol.  ix,  p.  125— Montreal  (Chagnon). 

Mr.  Chagnon  writes  :  My  most  important  capture  among  the  Syr{>hidft;  is  a  specimen  of 
Merodon  equestria.  Fab.  This  is  new  to  North  America  and  is  an  interesting  addition  to  our 
fauna.  Mr.  Mcintosh  has  also  added  many  new  species  to  the  Canadian  list,  all  of  which  have 
passed  through  Mr.  Coijuillett's  hands. 


A  KEY  TO  ORCHARD  INSECTS. 

By  W.  Loi'HUKAD,  Ontario  AtaucuLTURAL  Collk^ie,  Guklph. 

Signs  are  not  wanting  that  our  fruit  growers  desire  more  definite  information  about  the 
insects  commonly  met  with  in  the  orchards.  They  want  to  know  the  insects  which  they  are 
constantly  fighting.  They  want  to  spray  intelligeHtly  and  with  a  definite  purpose  in  view,  and 
not  by  a  blind  nUe-of-ih^vmh^  as  set  forth  in  some  spray  calendar. 
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The  day  is  fmsb  approscfaing  vhen  the  luecawful  fruit-grover  wiU  not  dare  to  Deflect  the 
Btudj  of  insects.  He  must  know,  or  recognize,  the  Kuchors  of  the  iujuries  done  to  hie  tree* 
and  shrubs,  if  he  ever  hopei  to  get  the  largest  returnp  for  his  investment. 

In  the  tollowiog  Kty  tu  Ordtard  InsecU  an  attempt  is  made  to  group  the  insects  »ccordin|t 
to  (1)  the  boit-plant  att«cked ;  (2)  the  particular  part  or  parts  of  Che  host-plant  attacked ; 
(3)  the  character  of  the  injuries  ;  and  (4)  in  some  instances,  the  most  peculiar  characteristic 
habits.  Insects  are  known  bjr  their  work.  Everj  insect  has  its  own  peculiar  mode  of  working, 
and  when  the  injurious  insect  is  once  recognized  and  its  habit«  known,  it  is  usually  not  difficult 
.  to  follow  a  line  of  treatment  which  will  be  successful. 

Remedies  are  not  given  here.  They  may  be  found  in  the  Spray  Calendar,  (Bulletin  123), 
published  by  the  Department  of  Agriculture,  Toronto. 

From  the  stand-point  of  the  fruit-grower,  the  moulh-parU  of  insects  are  the  moat  important 
portions  of  their  anatomy.  Consequently,  a  special  study  should  be  made  of  theae  parts.  The 
young  and  adults  of  beetles,  grssshoppets.  and  crickets  have  biting  month-parts,  hence  they 
can  usually  be  readily  killed  by  the  application  of  Paris  Green,  or  some  other  poisonous  snb- 
stance  to  their  food.  The  adults  of  butterflies  and  moths  have  sucking  mouth-parts,  hence 
cannot  be  killed  by  poisons.  These,  however,  are  not  usually  injurious.  The  young  forms  of 
these,  known  as  caterpillars,  have  biting  mouth-parts,  hence  they  can  be  poisoned.  Both  the 
young  and  adult  forms  of  bugs  and  plant  lice  have  tveking  mouth-parts,  hence  they  must 
he  treated  with  powders,  liquids  or  gases  that  kill  by  contact  or  suSocation. 

It  is  also  of  importance  that  the  fruit-grower  learn  to  reoogniie  the  larvai,  for  they  are 
usually  the  most  injurious  st^e  of  insect  life.  The  young  of  moths  and  butterflies,  usually 
called  eaterpillan,  are  in  most  esses  16-legged,  with  the  exception  of  the  looptrt  which  are 
10-legged.  The  gnibi  or  vumu  of  saw-flies  are  20-leKged.  The  young  of  beetles,  or  grata, 
are  usually  6-l^ged.  The  maggots  of  flies,  beee  and  wasps  are  usually  leglat.  The  young 
of  grasshoppers,  bngs  and  plant-lice  are  S-l^^ed,  and  reHemble  more  or  less  the  adult  forms. 

In  the  preparation  of  this  Kiy,  the  writer  received  valuable  aid  and  suggestions  from  the 
writings  of  Dr.  A.  D.  Hopkins,  of  West  Virginia  ;  Prof.  L.  Bruner.  of  Nebraska;  Dr.  W. 
Saunders,  of  Ottawa;  and  Dr.  Bethune,  of  London. 

Kby  to  Ai-plb  Iithbcts. 
A.  Attackmg  the  Roots  : 

1.  Causing  knots  or  swellings  on  the  smsUer  roots — bluish-white  mouldy  lice. 
Woolly  Apliit  (Schizoneura  lanigera).  Fig.  64. 


B.  JiMckiii']  the   Tr>iuk,  Branches,  amt   Tiriv-' : 

1.   Producing  longitudinal  slits  in  the  bark  ;  eggs  under  the  edges  of  the  slits. 
Buffalo  Trte-hopptT  (Ceresa  bubnlus).     See  Fig.  7. 
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Fixtd  to  Bark  : 

1.  Producinff  mi  aahr-gny  incnutatioii  on  the  bwk  ;    ao«lea  round,  «nd  grttj  and 

blacli. 

San  J<ai  acalt  (Aipidiotiu  pemiciosku}.     Sm  Figi.  4  And  6. 

2.  Bftrk  rou({h  with  mtuael-ahaped  kaIu. 

0!/(t«r-th<U  Bark-ldut»  (Mjtilupii  pomorum).     FJg.  66. 

3.  Bark  scurfy  with  white  soalea. 

Scurfy  Bark  Lofue  (ChionKspiB  fuifunu).     Fig.  66. 


6.  Making  Twiutit  in  the   Wwid  : 

1.  Large  square-headed  legleu  borer,  at 
like  excrement. 

itoiin(i-I/(»(J«rf  Borrr  (Enperda  Candida).     Fig,  67. 


the  ground  in  tunnelti,  with  anw-dnat- 
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3.  L»^e  flat-hekded,  legless  borer,  in  upper  trunk  in  tunnels,  irith  hsw- dust-like 
excrement 

Flat-Hiaded  Bursr  (Chtysobothria  femonta;. 
3.  Lehk^  larvtt  in  decaying  wood. 

ByedEtaieT{k\naaocu.]AtaB)i,adRtfughOmioderma(Otmodermt,«cahiA).  Pig. 68. 
e.   Making  tvnntU  btlirten  tlie  Bark  and   Wood : 

1.  fntit  Bark  BetiU  (ScoljtuB  ruguloaus).     Figa.  69  and  70. 
'/.    While  itoolly  paifhtM  oti  llit  tu^Uia  irhicli  are  utuaily  Karrtd  ; 

Woolly  Aphif  (Sohiioneura  lanigera). 
e.   Oretn  aiift-bodied  inteeli  in  duiUrt  oh  ytnutg  iiroMtthx,  and  partietUarly  al  e«d»  qf  IwUia, 
produciiig  dinlortiotm  : 

Apple  Apkii  (Aphis  msli/     Fig,  71. 
f.'Srvnit   BttUes  ipiawiTtg  offtht  bark  in  patchet  : 

Imhrieated  SniKit  Beeth  (Epicrarus  imbricaUu).     Fig.  7^. 


C.   AWidciiig  the  liutU  : 

II.   Folding  together  the  opening  leareit  and  feeding  within. 

Ohliqiie  Bawled  Le„f-Kdkr  (Cnco.-citt  rosaceana).  Figs,  TSand  74,  and  Leaf- 
CnimpUr  (Phycis  indiginolla).      Fig,  7.^. 
b.   Eating  Che  centre  of  the  hud,  or  tunnelling  it. 

Eye  Sin/tUd  liiid-Moth  (Tmetocent  ocellsDs). 
e.  Measuring  Worms— eating  leaves  of  buds. 
Canker-  JVorma  (Anisopteryi  pometaria). 
'/.  CaterpilUrs  feeding  within  pistol-uhaped  cases,  and  eating  irregular  holes  in  the  bud 

leaves.     Pisld-Caie  Bearer  (Culeophora  inalivorelU).'    Fig.  78. 
1^.  Caterpillars  feeding  within  cigar-shaped  cases,  and  eating  small  round  hole*  in  tb«  bud 
leaves.     Clgar-Gise  Barer  (Coleophora  Fletcherella). 
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.   AtUKkiH-j  tilt  Leans  : 

<(.  Oretfiirioue  caterpillan. 
I.  Caterpillara  projected  by  web* — 

a.  Web«  in  forks  of  branche*  in  spring. 

Tenl  CaUrpiUar  (Clisiocsmpa  Americana).     Fig.  7~. 
h,   Web«  covering  the  leavei  in  summer  and  early  autumn. 

fall   (Fefc-  fTorm  (Hyphantria  cunea). 
r.   Leaves  partly  oaten  and  drawn  together  by  a  web. 
Palmer   Worm  (Ypsolophus  pomotelluB). 
3.  Caterpillars  nut  protected  by  a  web  : 
a.  Clustered  on  limbs. 

YtUoiB-neektd  Caterpillar  {\>a,ta,nB.  ministra). 
h.   Red- Humped  Apple-Tree  CalTpUlar  (Oedemasia  concinna).     Fig.  78. 


t  iiurtoU'imi.  -.  (ft)  ntcririlliH- ; 

3.  Green  soft-bodied  insects,  with  sucking  mouths. 
Plant  Uet  (Aphis  spp).     Fig.  79. 
!>.  SUilarij  Caterpttlan  : 
1.  Protected  csterpillars — 

II.  Mining  within  the  leaf,  pupa  inside  of  folded  leaf. 

AppU-ttaf  Miner  (Tischeria  malifoliella). 
b.    Mining  within  the  leaf,  mature  larva  and  pupa  within  small  oval  seed-like  bodies. 

Uespleiulent  Shield  i<ea r«r  (Aspidiscs  splendoriferella).     Fig.  80. 
e.    Feeding  withia  pistol-shaped  cases  which  stand  out  from  the  leaf. 

Pialii-CoM  Bearer  (C^oleophors  malivotella). 
d.  Feeding  within  cigar-Bhaped  cases,  which  stand  out  from  the  lefif. 

Ci<tar-Ciise  hearer  (Coleophora  FUtcharella). 
K.  Feeding  within  folded  leaves. 

Lenf-Rolltr  (Teras  roalivorana)  and  (Cacu:«ia  roesceanft). 
/.  Feeding  within  tubes  of  silk,  open  at  both  ends,  on  epidermis  and  inner  tisauea 
leaving  the  veinleta. 

Bwl-Molh  (Tmetocera  ocelUna). 


THE  REPORT  OF  THE 


g.  Fe«diiiE  on  tistuee  of  leavea  bmie&th  a  ailk  wab. 

AppU-leaf  Hkdetcnhrr  (Pempelia  H^tmmoiKli).     Pig.  81. 


F)S.  TV.    Btd-humpti)  Aiiplctree  Caterpillu-. 


FIK'  T!-    Ckttrplllar  (a)  and  (M  on  cheir  wcti  ;  (<l  i 


KfR.  79.    Aphis.  vln^Hi  hmalr,  immriud]' 


r     <i  4- 


I 


;/  «g- 


Lterplllir;  lb)>  Hvnwnt  |e)bHd,  wid 


0  utoth  ;  (ii  pinviltf— nil  «xcepl  lot  knd.i.w\g  Uighl; 


fig.  mi.    A> 
•■MtrpllUr ;  ((, ...   .  ,  . 

chryntii :  Ig)  utoth  ;  (Al  pinviltf- 
vgnHttd, 
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2.    Uiy>ToUeUd  CaUrpiOart  : 

a.  HeMuring  worm*,  in  spring  feeding  in  th«  day-time. 

Canker  IForrtu  (Aniaopteryz  pometaria  and  A.  veraata),     Fiff.  ( 


S^ 


.   Sleek  16-Iegged  CAtorpillais  feeding  at  night. 
Oittteormt.     Fig.  82. 
LftTge,  green  caterpilkr,  covered  with  npiny  tubercle*. 
(krropia  Moth  (Samia  cecrupia).     Fig.  84. 


Vif.  M.     CRTOirii  t'BtsrpiUiir. 

d.  Larue  apple-green  caterpillar,  with  white  oblique  stiipeo  oj 

Polyph«mw$  Mi>tk  (Telea  poljphemuB). 
r.  Hairy  caterpillar  with  long  blitcic  tuftc  orec  bead  and  tail. 

Tvtioek  Moth  (Oif^a  leuooetigma). 
/.  Large  green  oaterpillar  with  a  reddiah- 
brown  horn  at  tail,  and  Hoven  oblique 
atripea  un  each  Bide. 

Apple   Sphinx   (Sphinx    gor- 
dius).     Fig.  85. 


m 


UK.  Sip,     yphiiin  Bwniiui.  Fiji.  M.     lUy  becclts  ;  I  pu|H  ;  .•  tinili ;  .;  i-  (  hwUw. 

y.  Small  caterpillar,  with  brown  head  and  yellowiih-green  body,  feeding  on  laaveK. 
AppU-Tree  Biietutatrix  (fiuooulatrix  ^ia\to\ia\\i^. 
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3.  Btella  :, 

'I.  Lnrge  brown  beetle  feeding  al  night  on  leaves. 

May-btetle  CLachnoetema  fu«c»).     Fig.  87. 
b.   t^iuall  brown  beetles,  feeding  at  night. 
Leaf-btflUi. 
E.   AttufUtig  tlie  Fruit  : 

a.  Boriitg  tunneli  throiigh  the  fruit — 

1.  Tunnels  moatlj  about  the  core, — brown  excrement  often  risible  ai 

■om  end  of  apple  : 

Codlijig  Moth,     (Carpocapaa  pomunella). 

2.  TunneU  irregular  and  numerous,— 

Apple  Maggot.     (Trypeta  pomonella). 
I/.  Piiticturing  the  Fruit  : 

1.  Puncturing  the  fruit  and  distorting  it,  a  4-huniped  beetle, — 

Apjde  Oarerdio,     {Anthoniimus  quadriftibbus). 

2.  Purplish  epoti  about  the  circular  acales, — 

San  Joie'  scale.     ('Aspidiotus  pemiciosua). 
''.  Satiitg  hvUs  in  Iht  Fruit : 

1.  Large  light-yellow  or  apple-green  caterpillars  with  a  narrow  cr 

colored  stripe  along;  middle  of  the  back, — 
Oreen-fniit  Wormi.     (Xylina  sp.,). 

2.  Beetle,  yellowish,  hairy,  J  inch  long,— 

BumbU-JtotPer-beeae.     (Euphoria  inda).  Fig.  88.  ""b^U"°"' 

WiNTEK   COHDITIONS   OF  SOUB   OP   THE   Al'PLB    IhRRCTS. 

A.   Attached  to  tnatk,  braiu-he*,  and  tungi  : 

1.  White  cocoons  ^  to  j  inch  long,  under  loose  bark,  or  burlap,  during  fall  and  winter,— 

Codling  Moth.     (Carpocapea  pomonella). 

2.  Bracelets  of  varnished  eggs  around  twigs  in  fall  and  winter,^ 

Tent  Caterpillar.     (Clistocampa  Americana).     Fig.  77  (<)- 

3.  Clusters  of  cylindrical  eggs  on  branches  and  twii(B  in  winter, — 

Fall  C•^nktrworta.     (Anisopter; x  pometaria}. 

4.  Clusters  of  round,  ribbed  eggs, — 

Cutinrmui. 
6.  Small,  oval,  shining,  blacli  eggs,  usually  clustered  in' axils  of  buds,  in  crevices,  or 
under  bark  of  upper  branches 'and  twigs,  in  winter, — 
Apple  Aphis.     (Aphis  mail). 

6.  Minute  piitol-shsped  cases  on'bark  in  winter, — 

Fiflol-Core- Bearer,    (Caleophora  malivorella). 

7.  Minute  cignr-shaped  caiet  on  bark  In  winter, — 

Ciijar-Casf-Benrer.   (Coleophora Flet«beFelli>). 

8.  CluttcrHof  glistening  oval  cases  on  twigs  in  winter,— 

Beipleiutent-Cate- Bearer.      (Aspid)sca    splen- 
doriferella). 

9.  Minuie  silken  cocoons  at  axila  of  buds,  and  in 

crevices  of  bark,— 

B'ld  Moth.    (Tmetocera  ocellans). 
10.   Black,  crumpled  leaves  folded  together  and   fast- 
ened lo  the  branches  during  winter — hAlf-growo 
caterpillaia  in  tortuous  tubes  within, -~ 
rJS  (^.riTwiuT^ih^  *«v'^'  Ltaf  Criimplrr.    (Phyoia  indiginelUl.  Fig.  89. 
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11.  Liirge  ulkea  coooodb,  3  inches  long  firmly  uttached  to  twiga  during  winter,— 
CerTojna  UaOi.     (Saiuia  ceoropis).  Fig.  90, 


12.  Elongated  white,  ribh«d  coooons.  \  inch  long,  on  tw^p  during  winter, — 

A|)pJe  Leaf  £uccuia(nx.     (B.  pomifoliells). 

13.  Mnssel-shaped  bckIm  with  whitish  eggs  underneath  in  winter, — 

Oyal^  Shell  Bark-Loiue.     (HytilHBpis  pomoruni). 

14.  Wbitiah  ROalea  with  purple  eggs  underneath  in  winter, — 

Scurfy  Bark'Loii$e.     (Chionmapie  furfuruaV 
16.  Minute  hUek  oiieular  scalea  witli  m  depreased  ring  about  a  oentnl  nipple, — 

San  Joti  tccdt.     (Aspidiotua  pemioionu). 
16.  A  maaa  of  eggs  on  a  ooixKin  faatened  to  a  dead  leaf  or  a  twig  in  winter, — 

TvMtodi  Moth,     (Oi^ia  leuooatigma). 
17-  Egga  in  oval  aliti,— 

Buffalo  Trte-Hopper.     (Cereaa  bubalus). 

A  Kkv  to  Plum  Imsbcts. 
.  Attaekitig  the  Boota  : 

1.  Burrowing  about  the  crown  of  the  roota,  occasionally  in  young  tree*, — 

Ptach-irtt  Banr,     (Banniaa  exitiosa). 
.   AttatHaatgtKe  IVniJc,  Bnmdies,  and  Ttcigt  : 

1:  Haking  tunnels  in  the  wood  ;  saw-diut-like  exorenaent  at  the  inouth  of     unuels, — 
Flal-headtd  Bortr.    (Ohrysobothrii  f«motKtA). 

2.  Haking  tunnel*  in  the  bwk  : 

Fruit  Bark  BaeOr.     (Soolytua  niguloeus). 

3.  Bases  of  buds  porforatud,  the  bark  beoomes  discolored,  and  the  leaves  and  fruit 

wither,— 
PtarBlighl  SetUe.     (Xylebarus  pyri). 

4.  Fixed  to  Bark : 

a  Flat,  or  aaddle-shaped,  or  hemiapherioal  dark  brown  scales.     Large  aoftlee 
after  mid -summer  are  brittle  and  contain  only  a  whitish  dust  or  empty 
egg-shells.     Wintering  forms  are  amall  and  fiattish, — 
Flun  iiteantum.     (Lecaniutn  cerasifei). 
b  Ashy  gray  appeannoe  of  bark  of  badly  infested  trees  ;  small  gray,  or  black 
circular  icsIm, — 
San  Joti  tcalt.     (Aapidiotus  pemioioans). 
c  M ussel -shaped  Boales,  with  whitish  eggs  underneath  in  wiuter, — 
Oyiler-Shell  Bark  Lmiae.    (Hytilaspis  pomorum). 
d.   Bark  scurfy  with  white  scales,  purplish  eggs  underneath  in  winter. 
Scurfy  Burk-Loane  (Cbionaspis  furfurus). 
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5.  Producing  longitudiiul  slits  ftod  «ventu*llf  ovAl-alMped  scua. 
Bvffalo  Tree-Hopper  (Cereaa  bubtdiu). 
C.  Attacking  the  Leave*  : 
1.   Feeding  in  Coloiiien  ; 

a.  Protected  bfwebs  in  the  forks  of  bnnchei. 

American  Ttnt  CiiterpiliaT,  (Clisiucampa  Americans). 


!niti»  clil^I)pu^  o.  iiterpUlnr ;  h.  chrynlia :  Fin.  (fi.    |„  rllnlppiu  buttertly  :  . 


h.  Protected  b;  weba  covering  tbe  lesveB. 

FaU  Web-tBorm  (Hypbantria  cimea). 
<■-  Not  protected  by  webs,  graeniah  lice  with  aucking  mouths. 
Plum  Leaf  Aphis  (Aphis  pninifolii). 
2.  Solitary  : 

a.  Measuring  worma  feeding  in  the  day  time  and  in  apring. 
Cinker  iromu  (Anisopteryx  pometaria}. 


b.  Fat,  greasy  caterpillars,  feedinit  at  night  in  spring. 

CiUicirrma, 

c.  Hairy  Caterpillar,  with  long  black  plumea  over  head  and  toil. 

Tiiiaock  Mvth  (Orgyia  leuooatigma). 
il.  Large  buzzing  beetle. 

Jnne  Bitg  (L*chnostema  fusoa). 
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«.  lAige  ftpple-green  CAtorpilUr,  iritk  a  tail  horn,  and  with  seven  broad,  oblique 
white  atripes  along  eaob  aide. 

Pima  Tret  Sphinx  (Sphinx  drupiferonim). 
Other  larvae  are  occaaionalljr  found  feeding  on  the  leavea  of  plum  : 
The  Vioerof  (Limenitia  diaippua),  figa.  91  and  92,  Polyphemus  and  Cecropia. 
,  Attacktng  the  Fruit  : 

1.  Puncturing  and  making  a  oreacent -shaped  slit  in  the  akin  of  the  young  fruit,  which 

Plum  CiirctUio  (ConotracheluB  nenuphai)  figs.   93  and  94. 

2.  Making  a  round  hole  in  the  young  fruit. 

Plum  Gintgtr  CCocootoruB  leutellariB)  Fig.  9S. 

3.  Bating  holes  in  the  ripe  fruit. 

Bumble  PlenctT  Beetle  (Euphoria  inda). 

4.  Eating  holes  in  the  half  ripe  fruit. 

Jtute  Chafer  (Uacrodaotylus  subspinosus).  Fig  96. 

Key  to  Pkar  Inhkctm. 
.   Attneking  the  Boot  : 

1.  Idige  yellowish -white  borer,  with  a  brown  head,  boring  holea  in  the  roots. 
Broad  necked  Priomu  (Prionus  laticollis).  Fig.  97. 


Pig.  »-.  Prionui  IuIcoIIIb  |[ml>. 

.  Attneking  the  rrKiifc,  Bnmfhei,  and  Tieign  : 

1.  The  following  insects  which  attack  apple  (which  see)  also  attack  pear. 

Bamui  Beaded  Apple-Tree  Barer    Ssperda  Candida). 

Flat  Headed  .JppU- Tree  Borvr  (Chrysobothris  femorata 

Of/iltr  Shell  Bark-Ltnue  fMytilnapis  pomorum).  ' 

Scurfy  Bnrk-LoHte  (Chionsspis  furfurus). 

Sail  Jok'  Sctde  (Aspidiotus  pemiciosua). 

2.  Large  soft  whitish  larvae  boring  deeply  into  the  wood. 

Piijeon  Tremtjr  (Tremei  columba). 

3.  In  the  Spring  (May)  much  honey  dew  at  axils  of  leaves  on  sinnller  twigs,   and  small 

yellow  jumping  insects  in  the  sap,  foliage  yellowish. 
Pear-Tree  PayUa  (PsylU  pyricoU). 

4.  Perforations  at  the  base  of  some  buds  \  twigs  blighted  and  leaves  withered  about  mid- 


Piar-Bli'jbt  Butii;  (X^leborus  pyri). 
C.  Attacking  the  Bitdt  : 

1.  The  following  insects  which  attack  the  buds  of  the  apple  (which  see)  also  itttack  Chose 

OUiqiie  B>t,ule.i  Leaf-Rollet  (Cacoecia  roeaceana). 
Eye  Spotted  B>ui-Mnth  (Tmetocera  ocelUna). 
Canker  Worm*  (Anioopteryx  pometaria). 
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D.  Attaking  (A«  Iitaett  : 

1.  A  ilug-like,  Bliraj  larva  feeding  in  July  (wd  September  on  the  tisaues  of  the  upper 

side  of  the  leavei. 

Pear  Trte  Slug  (Briocampa  cerui). 

2.  "  Reddish  blister  spots  1-lj  inch  or  more  in  diameter  appearing  uo  leavei  in  apriiig, 

and  changing  to  black  oorky  spots  in  July,  each  with  a  minute  opening  in  it." 

Pear  Ltaf  Bliater  (Phf  toptus  pyri). 
2.  The  following  insects  which  feed  on  the  leaves  of  apple  (which  see}  aloo  feed  on  the 
leaves  of  pear. 

Bed-Humped  Apple-Tree  CaUrpUlar  (Oedemuia  concinna). 

PaU  Jre6-IFomi(HyphantTiacuDea). 

Tenf  CaUrpUlar  (CUsiocampa). 

TtU<no  necked  Caterpillar  (Datana  miniali*). 

Canker  Wormi  {Anisoptecyz). 

Bud  Moth  (Tmetooen  ooellana). 

Tuuoch  Moth  (Orgjia  leueoattgma). 

Cecropia  Moth  (Samia  oecropia). 

Jane  Beetle  (lAchnostema  fnsca). 

Ooldmilh  BeetU  (Cotalpa  laniffera). 

E.  Attacking  the  Fraii  : 

The  following  insects,  which  attack  the  apple  and  plum  (which  see)  abo  attack  the  pear. 
Codling  Moth  (Carpocapsa  pomonella). 
Phim  Owrculio  (Conotnohelns  nenuphar). 
Bumble- Flouirr  Bettle  (Enphoria  inda). 

Kky  to  CHKKRy  Inhects. 
A.  Attacking  the  Boot : 

1.  Thick  whitieh  grab,   with  brown  head  and  legs,  feeding  in  decaying  roots.     Beetle 
large  with  powertnl  mandibles. 

Sta^-BeetU  (Lueanus  dama).  Figs.  96  and  99. 


Fte.  9S.  SUE' beetle.  l^K-  SO.  SU«-b«U«,  ooroon  uid  Um. 

2.  Large  white  fleshy  grub,  with  reddish  bead,  feeding  in  old  n 
Bonijli  Otmoderma  (Osmoderma  scabra). 
.  Attacking  the  TnnJi,  Branchei  nnd  Twig)  : 

I.   A  snouc-beetle,  gnawing  the  twigs  and  finit. 

Imbricated  Suout-Beetle  (Epicaerus  imbricatua). 


Pte.  im 
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2.  A  email  beetle  boring  into  the  branches  just  &t]ove  a  bud,  and  burrowin);  donnwardi. 

Jfiple-T^oig-Borer  (Amphicerue  bicaudatus).  Figt.  100,  101. 
•S.  A  flattened  grub  tunneling  in  the  bark  and  tap-wood  ;  beetle  bronzy  metallic. 
Dinirioittd  BxiprtttU  (Dicerca  divaricata). 

4,  lArge  KuckiuK  insect  with  traiwparent  wingH 

inflicting  wounds  on  the  amaller  limba,  and 
depositing  eggs  therein,  in  August  and  Sep- 

Do'i-daij  Cirnda  (Cicada  tibicenj. 

5.  Small  circular  scales,  black  in  winter,  with  a 

circular  depression  about  a  central  nipple. 

San  Jot^  tfale  (Aspidiotua  pemidosus). 

AUaekwg  Iht  Ltares  : 

1.  A  aniall  beetle  feeding  on  the  leaves  of  red  cherry. 

Cherry-Leaf  Beetle  (Gaterucetla  clavicollis). 

3.  A  slug,  shin;,  dark-green,  J-iach  long,  feeding  on  soft  tiMuea  leaving  the  veins. 

Penr  ur  Cherry  Xiiif  (Eriocampa  cerasi.) 
•'t.  Shining  black  plant-lice,  infesting  the  terminal  twigs  chiefly,  which  become  distorted 
and  discolored. 

Cliernj  AphU  (Wfzaa  cerasi), 

4.  Large  bluish-green  caterpillar,  2  inches  long,  with 

blue  warte  on  each  segment,  and  coral-red  ones  on 
3rd  and  4th  segments. 

Prometlifa    Moth  (Callosamia  promethea). 
Fig.  102. 

5.  Large  pale-green  spiny  caterpillar,   striped  on  eaoh 

each  side  with  white  and  lilac. 

Jo  Moth  (Hyperchiria  lo). 
ti.  Caterpillars  in  colonies  protected  by  webs  in  forks  of 
branches,  in  spring. 

Ameriean    Tent    CaUrpiilar    (Cliniocampa 
Americana),  and  forenl  Tent  Caterpil- 
lar (not  in  webs). 
7.  Caterpillars  in  colonies  not  protected  by  webs  cov- 
ering the  leaves  in  summer  and  early  autumn.) 
Fall  Wtb-}f oi-m  (Hyphantria  cunea). 
And  other  insects,  most  bf  which  also  attack  the 
leaves  of  apple. 
D.  AOackiwjtht  Fr\nt  : 
Via.  \K.  1.  Making  a  crescent  cut  on  the   cherry  ;  grub,  white 

fniiurtiiiii  iir.iiii«hf»  cuirriiiiui-,  ^jjj  footless,  with  a  brownish  horny  head,  feeding 

within.     Ptum  Curciilio  (Conotrachelus  nenuphar). 

2.  YcUowinh  white  maj^guti  feeding  on  the  pulpy  juices  near  the  pit,  inducing  a  rotting. 

(Cornell  Bull.  mj. 

Clierry  Frit  Fly  (Rhagolelis  cingulata). 
H  EK. 
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Kby  to  Peach  Insects. 

A.  Attnckintj  the  Boot  and  Lou^r  Ti  unk  : 

1.  Tunneling  in  the  bark  and  sap-wood  of  the  root,  causing  an  exudation  of  gum,  which  is 
seen  at  base  of  tree  mingled  with  the  castings. 
Peach  Tree  Borer  (Sannina  exitiosa). 

B.  Attacking  the  Trunk  and  Branches  : 

1.  In  early  spring,  a  minute  caterpillar  bores  into  the  shoots  of  new  leaves,  killing  the 

growing  terminals. 

Peach  Twig-Borer  (Anarsia  lineatella). 

2.  Black  hemispherical  scales  attached  to  the  bark. 

Peach  Tree  Lec^inium  (Lecanium  persica;). 

3.  A  beetle  eating  the  buds,  and  gnawing  into  the  base  of  the 
twigs,  causing  them  to  break  and  fall. 

New     York     Weevil    (Ithycerus     noTeboracensis), 
Fig.  103. 

4.  Round  scales,  gray  or  black,   twigs  presenting  a  scurfy  ap- 
pearance. 

San  JoB^  scale  (Aspidiotus  pemiciosus). 

5.  O^al  scars  and  longitudinal  slits  on  back. 
BuflUo  Tree-Hopper  (Ceresa  bubalus). 

C.  Attacking  the  Leaves  : 

1.  Plant  lice,  living  in  colonies  under  the  leaves,  causing  them  to 
thicken  and  curl. 

Peach-Tree  Aphis  (Myzus  persicae). 

2.  Minute  round  scales,  usually  along  the  veins. 
San  Jose  scale  (Aspidiotus  pemiciosus). 

3.  Caterpillars  protected, 
a.  In  a  tortuous  tube. 

Leaf  CrMmpler  (Phycis  iudiginella). 
6.  In  folded  leaves.  • 

Oblique  hatided  Leaf- Boiler  (Cacoecia  rosaceana). 
D.  Attacking  the  Fruit  : 

1.  Long  legged,  yellowish  beetles  eating  holes  in  half-grown  peaches. 

Bose-chafer  (Macrodactylus  subspinosus). 

2.  Large  yellow  hairy  beetles,  eating  holes  in  ripe  peaches. 

Bumble-flower  Beetle  (Euphoria  inda). 

3.  Small  snout-beetles  making  a  puncture  and  crescent  in  the  young  fruit. 

Plum  Cii^rculio  (Conotrachelus  nenuphar). 


Fig.  103,  New  York  Weevil. 
a.  Hole  in  twifr  made  by  female. 
6.  Lanra  ;  e.  Beetle. 


NOTE   ON    INSECTS   INJURIOUS   TO   PINES. 

By  W.  Haoi'e  Harrington,  F.R.S.C.,  Ottawa. 

One  of  the  features  of  Canada  is  the  great  forest  belt  which  covers  so  large  a  portion  of  it, 
and  which  yields  annually  so  important  a  revenue  to  its  inhabitants.  This  magnificent  forest 
stretches  far  inland  from  either  ocean  and  northward  forms  an  uninterrupted  zone  aoroea  the 
continent.  Among  the  conifers  which  constitute  so  large  a  portion  of  this  great  forest  area 
the  various  pines  are  prominent,  and  in  the  past  they  have  been  the  chief  source  of  wealth  to 
f^nr  lumbermen  who  have  already  cut  them  over  large  areas.     For  many  yean  I  have  aeen  each 
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summer  the  rafts  of  white  pine  floating  down  the  Ottawa,  while  the  output  of  sawn  lumber 
along  the  river  has  mounted  annually  into  the  hundreds  of  millions  of  feet.^  On  all  our  east- 
em  rivers  the  same  thing  has  been  seen  to  a  greater  or  less  degree.  The  constant  stream  of 
logs  coming  down  all  the  tributaries  has  testified  to  the  richness  of  the  limits  upon  which  they 
are  cut.  Not  to  quantity  alone  do  the  pines  owe  their  value,  the  wood  of  their  splendid  trunks 
is  surpassed  by  that  of  few  other  trees  in  general  utility.  More  than  one-third  of  all  our 
forest  exports  are  the  produce  of  the  pines,  from  the  sale  of  which  we  derive  annually  several 
millions  of  dollars,  in  addition  to  all  thnt  is  used  for  home  consumption. 

So  lofty  and  noble  are  these  splendid  lords  of  the  forest  that  it  might  be  thought  that 
they  are  secure  from  all  foes  except  the  devastating  axe  and  cruel  fire.  Yet  few  of  our  trees 
are  attacked  by  so  many  enemies ;  sn^all  and  individually  insignificant,  but  occurring  in  such 
abundance  sometimes  as  even  to  destroy  and  overthrow  the  forest  giants.  To  enumerate  all 
these  would  be  beyond  the  scope  and  bounds  of  a  paper  for  this  report.  One  hundred  species 
of  insects  injurious  to  pine  were  mentioned  in  Bulletin  7  of  the  U.S.  Entomolos^cal  Commission 
published  in  1881,  while  in  the  Fifth  Report  of  the  Commission  (1890)  the  number  was  in- 
creased to  one  hundred  and  seventy,  requiring  for  their  discussion,  even  briefly,  one  hundred 
and  thirty-six  pages.  Mr.  A.  D.  Hopkins  has  also  enumerated  many  species  in  his  valuable 
'^Report  on  Investigations  to  Determine  the  Cause  of  Unhealthy  Conditions  of  the  Spruce  and 
Pine  from  1880-1893  ;"  Bulletin  56  West  Virginia  Agric.  Exp.  Sta..  April,  1899. 

My  intention  in  this  note  is  only  to  call  attention  to  some  of 
the  principal  species  which  I  have  observed  myself  as  infesting 
these  trees,  omitting  the  lepidoptera,  of  which  various  species  feed 
upon  the  foliage,  and  also  a  great  many  members  of  other  orders 
which  do  more  or  less  injury.  To  the  trunk  and  branches  the 
most  serious  injuries  are  done  by  beetles,  which  belong  chiefly  to 
the  families  Bupfestidfe  and  Cerambycidaj.  The  beetles  of  the 
first  family  are  somewhat  flattened  and  elongated,  with  short 
antennae,  and  generaUy  are  very  hard  and  with  a  metallic  lustre  or 
bright  colours.  Some  of  the  most  gorgeous  of  all  coleoptera  are 
found  among  the  tropical  representatives  of  this  family.  The  ( 
larv8B  of  these  beetles  are  somewhat  tadpole  shaped  and  flattened,      J^«'  iw.— Flat-headed  Borer 

^  (Buprestidn).    a  and  e,  icnib  ;  o, 

and  are  very  destructive  to  the  trees  they  infest.     Fig.  104.  pupa ;  d,  beetle. 

The  three  largest  species  upon  pine  belong  to  the  genus  Chalcophora,  viz.,  C.  fortis  Lee., 
C.  Virginiensis  Drury  and  C,  libtrta^  Germ.  All  these  occur  in  abundance  in  spring  and 
autumn  either  upon  the  trunk  and  branches,  or  in  the  leaf  clusters,  where  they  appear  to  feed 

*upon  the  buds.     C.  /ortia  is  the  largest  species,  measurin((  over  an  inch  in  length, 
and  is  distinguished  by  its  brighter  colour  and  the  more  sharply  elevated  lines 
upon  the  wing-covers  ;  vinri^hiensis  is  slightly  smaller  and  smoother,  and  is  duller 
in  colour,  while  liberta  is  generally  still  smaller  and  is  more  ruddy  in  appearance, 
although  some  individuals  may  be  quite  dark.     Other  species  of  bupreetidie  are 
Dicerca  tetiebroM^  Kirby,  D.  divaricata  Say  (Fig.  105)  Chrysobothrisdentipes Germ,, 
Pj    ^jjg  _    0.  Blanchardi  Horn,  C.  Barrisii  Hentz,  C  trinert^ia  Kirby,   C,  scabripennu  L.  & 
v****?*    ^     ^•'  -^^P*"^^**  striata  Fab.,  B,  macfdiventris  Say,  B.  conndaris^  Gory,  and  MeUtno- 
^'c^ic-  phila  loiigipes.  Say.     On  our  Pacific  coast  the  genus  Chalcophora  does  not  appear 

to  be  represented,  but  members  of  the  other  genera  are  common. 

The  second  group  of  injurious  timber  beetles  is  that  of  the  Cerambycidse  or  long-homed 
beetles  ;  the  antennae,  especially  in  the  males,  being  often  much  longer  than  the  body.     The 

*  The  quantity  aawn  during  1908  in  the  Ottawa  district  has  been  published  as  (00,000,000  feet 
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l»rv«i  of  these  beetles  are  generally  not  quite  so  much  fl»tten«d  m  are  thow  of  the  Buprestids, 
but  their  habitB  are  much  the  swne.     The  eggs  are  pUced  in  the  buk  is  crevicoi  or  punctuw* 
— ^  made  by  the  female,  and  the  larva  wh«ii 

/^  ^*i.  hatched  bores  at  fint  in  the  bark,  then 

/  '^       reaching  the  outer  Inyera  of  the  wood  it 

f  \  \     feeds   upon    them,    and    gradually   u   it 

^1  increases  in  siae  it  works  deeper  into  the 
■olid  wood.  The  largest  and  one  of  the 
oommonest  of  our  pine-boring  beetles  is 
Houohammtu  cmtfuiot,  Kirby,  i^  grey 
beetle  with  very  long  anteniiie^Fig.  106). 
Its  larva,  when  full  grown,  is  about  an 
inch  and  a  half  long,  and  is  armed  with  a 
powerful  pair  of  mandibles  with  which  it 
eats  ita  way  rapidly  through  the  wood. 
Standing  near  a  pile  of  infested  sawlogs 
Fig.  loe.— iioni>)wi>iniu<  oonnuar.  one  can  distinctly  hear  the  CTiuieh,  crwith, 

of  the  destroying  grubs.  This  species  occurs  from  the  Atlantic  to  the  Pacific  and  varies  little 
in  appearance.  Another  common  species  is  M.  scutetUilitt,  Say, 
(Fig.  107) — a  black  beetle,  with  slight  white  markings  which 
are  often  nearly  rubbed  off.  It  has  alen  a  wide  distribution, 
but  the  western  specimens  vary  slightly  in  appearance  and  w 
described  as  a  separate  species  {M.  omjonemu  LecJ  Other  species 
of  the  genus  are  M.  ttltiluloi  Fab.,  M.  nuiciitosiii,  Uald.  sad  M. 
marmoraior,  Kirby,  all  found  in  Canada  in  greater  or  lees  abund- 
ance in  different  localities.  These  five  species  often  cause  consid-  ''''''■  lO".— >ion6b»iiinnw  DcutriutiH. 
«rable  loss  to  our  lumbeniien,  by  their  depredations  upon  sawloga.  Logs  left  ia  the  woods  fora 
year,  through  breaking  up  of  roads,  or  lack  of  water,  etc.,  are  often  so  badly  damaged  aa  to  greatly 
lessen  their  value.  This  damage  can  be  prevented  by  removing  the  btrk  from  the  Ic^  in 
spring,  but  this  means  a  cunaiderable  expeniie,  even  when  pmctiesble.  Other  long-homed 
beettes  infesting  the  pines  are  Trafiotoma  HnrrUii,  Lee.,  Attmum  nupition  Hald.  (Fig.  108), 
Crioeephidiu  ugrestif,  Kirby,  Jihagium  lineatum,  Oliv.,  etc. 

Another  group  of  destructive  beetles  is  the  Scolytidie.     These  are  quite 

Hmall  insBcIs  ;  the  largest  scarcely  over  one-quar(«r  uf  an  inch  long,  and  aome  Tery 

minute.     They   are,    however,    exceedingly  destructive,    as   they   occur   in  great 

numbitrti,  and  attack  both  injured   and  healthy  trees,   some   species  boring  even 

inUi  the  bark  of  youug  trees.     The  mother  beetle  tunnels  a  groove  an  inch  or  more 

long  under  the  bark,  and  insert*  ogg6  at  intervals.     The  larvie,  when  hatched,  eet 

outward  in  all  directions,  producing  in  some  instances  quite  regular  and  ^bcUtb 

[lattems  radiating  from  the  parent  burrow.     Each  colony  loosens  a  portion  of  hark 

of  several  square  inches,  and  when,  as  is  often  the  case,  the  ooloniea  are-in  cloee 

proximity  to  one  another,  the  bark  ia  loosened  over  large  areas  of  the  tree's  surface 

and  the  sap  layers  of  the  wood  are  destroyed,  thus  causing  the  death  of  the  tree.     Among 

common  species  may  be  mentioned,  PUiiophthonis  s/xirsua,  Lee.,  Tomiruipini,  Say,   Dendrot- 

fonui  Itrebrani,  Leo.,  and  Hyiurgopi  glabrattu,  Zett. 

There  are  also  several  destructive  beetles  belonging  to  the  Rhyncophora  (snout-beetles  or 
weevils),  which  occur  abundantly.  The  most  important  of  these  belong  to  the  genera  Hylobina 
and  Pissodes,  nnd  are  very  common  about  millyards  as  well  as  upon  the  pine  trees.     H.  palet. 


to  the  Pacific  and  varies  little 
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Hbst.  and  H.  canfugus,  Kirby,  iofeat  the  trunks  and  limbd,  boring  under  the  bark  and  through 
the  outer  wood  layers.  P.  strobi.  Peck,  infests  the  young  shoots,  in  which  the  eggs  are  placed  at 
intervals,  and  in  the  pith  of  which  the  grubs  burrow,  causing  the  shoots  to  die  and  wither. 
The  terminal  shoot  is  frequently  affected,  thus  checking  the  upward  growth  of  the  tree,  and 
causing  it  to  become  forked,  or  to  have  a  crook  in  the  trunk.  F.  ajffinisy  Rand.,  is  another 
common  species. 

I 

Besides  all  the  beetles  that  infest  the  trunk,  br inches  and  twigs,  there  are  many  insects 

* 

preying  upon  the  foliage.  They  include  the  caterpillars  of  various  moths,  and  the  young  of 
several  bugs,  known  as  spittle-insects,  also  beetles,  plant-lice,  etc.  Several  sawflies  belonging 
to  Lophyrus  and  Lyda  live  upon  the  pine  leaves,  and  sometimes  occur  in  such  numbers  as  to 
seriously  defoliate  them.  A  kind  of  gall,  or  swelling  of  the  twigs  is  formed  upon  the  red  pine 
by  the  larva  of  a  little  snout  beetle,  Podapion  gaUicoJ^^  Riley,  and  the  cones  of  both  red  and  / 
white  pines  are  infested  by  the  larvsB  of  a  scolytid,  Pityophihonta  coniperda,  Schwartz,  which 
cause  them  to  become  aborted  and  prevent  the  development  of  the  seeds. 

Mention  has  been  made  of  only  a  small  number  of  the  insects  infesting  our  valuable  pines* 
and  in  the  briefest  way,  but  even  these  few  notes  will  indicate  the  great  number  of  enemies 
they  possess,  and  the  vast  amount  of  injury  which  is  effected  in  the  aggregate,  by  these 
individually  insignificant  little  foes. 


A  TALK  ABOUT  ENTOMOLOGY. 
By  J.   Alston   Moffat,   London,   Ont. 

It  has  been  said  by  a  wag,  *'  That  Entomology  is  the  science  that  gives  to  insects  long 
names,  short  lives  and  a  pin  through  the  middle."  That  bit  of  humour  with  its  absence  of 
correct  information,  its  jocular  misrepresentation,  and  its  implied  disparagement  of  the  subject, 
reflects,  fairly  well,  the  condescending  attitude  assumed  towards  it,  by  the  great  majority  of 
every  community,  who  seem  to  regard  it  as  the  frivolous  pastime  of  a  few  harmless  lunatics, 
that  might  be  better  employed,  but  who  are  yet  more  to  be  pitied  than  blamed.  Such  being 
the  common  view  of  entomology  entertained  by  the  multitude,  it  is  not  surprising  that  so  few 
should  be  found  willing  to  turn  their  attention  to  it,  either  as  a  science,  or  for  its  economic 
bearing  on  the  prosperity  of  the  community,  or  as  a  recreation.  Indeed,  it  requires  a  firm 
conviction  of  its  value  and  importance  in  the  world  by  those  engaged  in  it,  or  the  great 
pleasure  derived  from  a  study  of  it  which  it  brings  to  themselves,  to  make  them  willin(<  to  en- 
dure the  faintly  disguised  wonder  and  disdain  they  are  exposed  to.  Many  a  youth  with  a  fine 
appreciation  of  the  beauty  of  insects  has  been  driven  from  following  out  his  inclinations  by  the 
jibes  and  jeers  of  his  less  favored  companions. 

The  ever-ready  excuse  for  avoiding  entomology  as  a  subject  of  earnest  consideration,  is  the 
long  names  in  a  language  they  do  not  understand.  That  will  be  no  obstacle  in  the  way  of  anyone 
really  desirous  of  understanding  the  subject.  Names  are  a  necessity.  The  design  of  names 
is  to  distinguish  between  things  that  differ.  The  value  of  scientific  names  is  that  they  are  all 
in  unchanging  language  that  makes  them  uniform  the  world  over,  regardless  of  what  the 
vernacular  may  be.  Such  a  condition  is  necessary  for  the  systematic  arrangement  and  classifi- 
cation of  the  objects  named,  without  which  science  could  not  exist.  The  name  of  any  object 
in  any  language  must  be  learned  before  it  can  be  known  and  remembered.  But  once  the 
object  and  its  name  ar^  associated  together  in  the  mind,  all  difficulty  with  the  matter  vanishes, 
and  it  matters  comparatively  little  what  the  name  may  be,  so  long  as  the  object  is  familiarly 
known  by  it.  Its  meaning,  if  it  has  one,  will  come  in  due  time.  What  some  seem  to  want  to 
get  is  a  name  that  will  give  them  the  size,  form,  colour  and  general  appearance  of  the  insect,  so 
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that  they  will  know  it  when  they,  see  it,  without  having  learned  it — an  impossibility  iii  any 
language,  especially  where  there  is  such  a  multitude  of  slightly  differing  forms  as  there  is  in 
entomology. 

.Great  diversity  has  been,  and  is  being  displayed  by  describers  in  giving  names  to  insects. 
Some  have  had  the  faculty  of  choosing  names  for  their  species  that  are  short,  pretty  and 
appropriate.  Others  have  so  multiplied  syllables  in  their  names,  as  to  make  it  difficult  even 
for  an  expert  to  pronounce  them  ;  yet  even  with  these  a  little  familiarity  makes  it  easy. 
Visiting  at  a  friend's  one  evening,  a  lady  and  her  daughter  were  present.  The  Walking-stick 
insect,  Diapheromera  femorata,  was  brought  up  in  conversation.  For  their  amusement,  I  went 
over  the  encyclopedic  description  of  the  creature.  *' Filiform  and 'linear,  entirely  apteroua, 
without  elytra  and  destitute  of  stridulation."  ** Dutch,"  said  the  daughter.  '* Not  at  all; 
excellent  English,"  said  I.  The  mother,  who  had  been  attentively  listening,  and  who  under- 
stood German,  remarked  :  **  I  knew  it  wasn't  Dutch,  but  I  didn't  think  it  was  English."  So 
the  trouble  is  really  in  unfamiliarity  with  the  terms  used,  rather  than  in  the  language  in 
which  they  are  given.  Some  of  the  older  heads  in  entomology  are  at  present  suffering  great 
inconvenience  from  the  changing  of  scientific  names,  in  obedience  to  the  demands  of  the  law 
of  priority,  which  is  causing  so  much  confusion,  as  to  make  them  think  that  permanepoe  in 
nomenclature,  which  gives  opportunity  for  becoming  familiar,  is  of  far  more  importance  than 
the  names  themselves.  In  this  connection  I  copy  the  following  paragraph  from  **  The  Intro- 
duction to  the  Report  on  Ophinroidea,"  by  Theodore  Lyman.  In  the  voyage  of  H.  M.  S. 
Challenger.     (Vol.  V,  Page  6). 

**  In  the  description  of  this  monograph,  I  have  tried  to  use  simple  words  as  often  as 
possible,  and  not  to  add  to  the  jargon  in  which  zoology  is  now  smothering.  In  addition  to  a 
gigantic  classification,  to  form  which  the  dead  languages  have  been  torn  up  and  reeomposed, 
there  is  an  ever-growing  crop  of  anatomical  and  embryological  terms.  No  6allow  privat  doeent 
but  thinks  he  does  good  service  in  adding  a  score  of  obscure  words  to  dedne  his  ephemeral 
theory.  Doubtless  he  is  not  aware  that  his  work  has  two  faces.  First,  as  regards  himself, 
these  new  words  of  his  have  become  familiar  and  convenient  in  a  subject  he  has  long  studied. 
Secondly,  as  it  regards  his  readers,  not  only  have  they  never  heard  the  new  worda,  but  have 
perhaps  known  the  parts  referred  to  by  other  names.  They  must  therefore,  go  through 
three  painful  processes :  -  (a)  Commit  .to  memory,  with  dreary  labour,  like  sawdust- 
swallowing,  the  novel  words,  (b)  Learn  to  what  parts  they  apply,  (c)  Carefully  forget 
the  old  terms." 

''The  result  of  this  system  has  been,  not  a  language,  but  a  jargon,  such  as  Moliere  would 
scarcely  have  ventured  to  put  in  the  mouths  of  the  medical  faculty  in  his  Malade  Imaginaire." 

There  are  more  than  two  hundred  thousand  different  kinds  of  insects  known,  described 
and  named  even  now,  and  the  work  is  not  yet  nearly  complete,  so  there  are  many  new  names 
yet  to  be  got  for  new  species.  Then  there  are  the  varieties  to  cognominate  ;  and  in  some  in- 
stances these  are  numerous.  In  one  case  it  takes  sixty-two  distinct  names  to  label  the  species. 
And  when  we  consider  that  duplicating  of  names  is  to  be  avoided,  we  get  some  insight  to  the 
dithculty  of  providing  suitable  names  for  such  an  host.  The  effect  produced  by  those  long  and 
mysteriously  high-sounding  appellations  upon  people  with  vigorous  imaginations  is -often  quite 
surprising.  They  are  inclined  to  picture  to  themselves  a  creature  proportionately  formidable 
to  the  name  as  it  appears  to  them.     Many  amusing  instances  of  this  might  be  given. 

On  one  occasion  when  exhibiting  my  collection  at  a  fair,  a  young, man  with  his  femmle 
friend  came  along  ;  but  their  tastes  appeared  to  run  in  opposite  directions.  He  called  her  at- 
tention to  the  butterflies,  she  said  she  could  see  butterflies  any  day.  Then  look  at  this  grass- 
hopper he  persi^ed   himself  scrutinizing  it  closely.     Seeins;  that  he  was  an  interested  observer 
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and  wishing  to  detain  him,  I  said,  call  that  a  grasshopper  ?  *  Yes.  What  do  you  call  it  ?  ' 
Coihoceph^us  eiisiyer.  There  now,  said  the  girl,  you  go  home  and  see  if  there  is  anything  like 
that  about  your  place.     Oh  no,  he  replied.     If  there  was,  I  would  sell  out  and  leave  ! 

Being  on  a  visit  one  evening  to  a  place  where  some  attention  had  been  given  to  collecting, 
a  Pohiphemxis  cocoon  was  placed  on  the  table  to  interest  the  company.  A  young  man  eyed  it 
suspiciously,  reached  out  towards  it  timidly,  and  as  his  fingers  were  coming  in  contact  with  it, 
I  called,  hah  !  which  caused  him  to  draw  back  suddenly.  This  raised  a  laugh  at  his  expense,  and 
he  then  prepared  for  an  exhibition  of  boldness  ;  when  I  remarked,  **  The  man  does  not  know 
the  risk  he  is  running."  Turning  to  me  in  all  seriousness  he  enquired  :  *  What  is  it  anyway  ? ' 
Confident  in  the  ignorance  of  the  company  in  regard  to  names,  I  said,  '  Why  it  is  a  BoUtotherus 
cornutus.'     **  Oh,  bejove,  I  won't  have  anything  to  do  with  it  then."     And  he  didn't. 

The  accusation  that  entomologists  shorten  the  lives  of  a  few  insects  in  the  pursuit  of  their 
science  is  quite  true.  But  this  profession  of  sympathy  for  insects  is  usually  made  on  behalf 
of  some  beautiful  and  seemingly  harmless  butterfly,  overlooking  the  fact  that  the  handsome 
creature  may  produce  an  offensive  looking  and  destructive  grub.  I  ha/e  yet  to  hear  the  first 
expression  of  regret  for  the  death  of  a  potato  beetle,  but  I  have  heard  a  lady  taking  credit  to 
herself  for  stepping  on  every  one  she  saw  on  the  pavement.  And  yet  the  lives  of  each-  are 
equally  valuable  to  the  owners  thereof.  Upon  one  occasion  I  secured  a  prize  in  a  place  of  pub- 
lic resort,  and  was  taken  severely  to  task  by  an  elderly  lady,  for  my  cruelty  in  depriving  of  life 
such  a  besutif ul  and  harmless  creature.  I  defended  myself  by  asking  a  question  :  Suppose  you 
saw  a  caterpillar  crawling  on  your  dress,  what  would  you  do  with  it  ?  **  Oh,  the  nasty  thing. 
I  would  knock  it  off  and  put  my  foot  on  it."  In  so  doing  you  would  be  taking  the  life  of  just 
such  a  beautiful  creature  as  I  did,  only  in  a  different  form.  That  did  not  change  her  opinion 
of  me.  Thus,  feelings  are  allowed  to  control  reason  and  judgment.  A  poet  has  asked': 
What's  a  butterfly  ? "     And  answered  :  **  At  its  beet,  'tis  but  a  caterpillar  drest." 

It  is  no  unusual  thing  to  hear  individuals  when  looking  at  a  case  of  butterflies,  go  into 
raptures  over  their  beauty,  and  extol  the  marvellous  works  of  the  Creator  ;  but  when  confron- 
ted by  one  of  beetles,  they  will  express  their  horror  and  disgust  ait  what  they  regard  as  most 
objectionable  creatures  ;  and  yet  they  were  originated  by  the  same  inventor,  and  are  products 
of  the  same  workshop,  and  the  one  exhibits  as  much  wisdom  and  beneficence  in  their  construc- 
tion, and  as  perfect  an  adaptation  to  their  requirements  in  nature  as  the  other.  And  our  duty  is 
to  endeavour  to  discover  and  disclose  wherein  that  lies,  so  that  we  may  be  able  in  some  measure 
to  give  an  answer  to  that  oft  repeated  question  :  '*  What  were  insects  made  for  anyway  ?  " 

When  Topsy  was  asked  ''  Who  made  her,"  she  said  she  wasn't  made,  she  grew  ;  and  in  any 
correct  use  of  language  Topsy  was  right.  Its  a  long  while  since  any  living  thing  was  made  in 
this  world,  and  yet  there  was  a  time  when  no  living  creatures  existed  on  this  globe.  There- 
fore, they  must  have  been  originated  at  some  time;  and  in  some  way.  And  the  accumulated 
evidence  stiongly  vindicates  the  belief  that  they  were  originated  by  design,  for  a  purpose. 
And  ever  since,  those  who  have  survived  the. fluctuations  of  time,  have  kept  on  propagating 
their  kind  in  accordance  with  the  laws  of  their  being  with  which  they  were  originally  endowed. 
Moulded  and  modified  in  many  ways  by  external  conditions  and  altered  circumstances,  the  bet- 
ter to  fit  them  for  performing  their  part  in  assisting  to  maintain  the  balance  of  nature.  Man 
being,  preeminently  the  disturber  of  harmony  in  this  world. 

As  to  the  **  PiuH  "  which  are  so  much  in  evidence  in  a  collection  of  insects,  they  are  a 
necessity  for  the  handling  of  specimens  without  injury  when  under  examination,  as  well  as  to 
carry  labels  and  fix  them  firmly  in  place  for  future  observation  and  study.  Many  observant 
persons  when  looking  at  a  collection  of  insects,  will  express  great  surprise  at  the  number  of 
kinds  therein  displayed  that  they  have  never  seen  before,  and  wonder  that  it  should  be  so. 
But  it  is  just  what  might  be  expected,  as  a  great  many  insects  cannot  be  distinguished  from 
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one  another  when  flying  about.  It  is  not  until  they  are  captured,  killed,  pinned  and  spread, 
that  the  difference  between  thdm  can  be  discovered.  Yet  many  people  see  nothing  in  the  pins 
but  an  evidence  of  cruelty  on  the  part  of  collectors.  No  intelligent  collector  of  the  present 
day  would  think  of  pinning  an  insect  before  killing  it,  when  there  are  so  many  approved 
methods  of  giving  them  pleasantly  and  instantly  everlasting  sleep  ;  and  thereby  secure  his 
specimens  in  perfect  condition  by  preventing  fluttering.  Much  mismformation  prevails  even 
amongst  educated  persons  about  the  suffering  of  insects,  which  is  not  quite  creditable  to  them. 
Suffering  is  the  result  of  being  possessed  of  a  nervous  organization.  The  more  highly  this 
organization  is  developed,  the  more  sensitive  to  suffering  is  the  creature  possessing  it.  All 
creatures  are  not  thus  equally  endowed,  therefore  all  creatures  are  not  er|ually  liable  to  suffer- 
ing. The  human  race  is  supposed  to  stand  highest  in  this  respect,  and  yet  there  are  wide 
differences  between  individuals  of  it.  A  highly  cultivated  and  refined  woman  is  far  more  liable 
to  suffering,  mental  and  physical,  than  one  who  has  been  exposed  to  rough  conditions  a11  her 
life.  Insects  have  a  very  low  organized  nervous  system,  and  therefore  are  not,  and  cannot  be, 
liable  to  acute  suffering.  Apart  from  the  science  of  life  in  that  respect,  it  has  been  abundantly 
demonstrated.  As  an  illustration  :  A  moth  asleep  in  day  time  on  the  side  of  a  tree,  has  had  a 
pin  passed  through  its  body,  and  firmly  fixed  to  the  tree  without  disturbing  its  repose.  It  re- 
mained in  that  condition  without  showing  pigns  of  its  discomfort  until  evening  came,-  when  it 
wanted  to  fly  about,  then  it  fluttered  vigorously  ;  which  might  have  been  mistaken  by  an  ob- 
server as  an  evidence  of  suffering,  when  it  was  only  the  result  of  its  eager  desire  to  indulge  its 
nocturnal  habit.  I  have  cut  half  the  abdomen  off  a  mosquito  that  was  feeding,  and  it  did  not 
injure  its  appetite  in  the  slightest.  But  it  is  our  nature  to  associate  suffering  with  injury, 
therefore  it  should  not  be  wantonly  indulged  in.  Children  especially  should  be  taught  to  deal 
mercifully  with  every  living  creature,  even  a  mosquito,  and  dispatch  it  as  expeditiously  as 
possible,  to  save  others  from  suffering.  But  I  have  heard  boys  condemned  as  wicked  and 
cruel  when  chasmg  and  capturing  butterflies,  and  peremptorily  ordered  to  stop  it,  which  was 
intended  as  a  fine  exhibition  ot  tender  consideration  for  the  feelings  of  the  insects,  whilst  it 
showed  none  whatever  for  those  of  the  boys.  Surely  a  boy  is  of  more  value  than  many 
insects.     Sentimentalism,  however  lofty,  is  not  edifying. 

Man's  prerogative  in  this  world  is  to  dominate  nature,  and  make  the  powers  of  nature  sub- 
servient to  his  advancement,  and  all  modem  progress  and  improvement  in  horticulture,  agri- 
culture and  stock  raising,  is  founded  on  the  principles  of  man's  ability  to  improve  upon  nature 
for  his  own  benefit.  But  to  accomplish  that,  man's  work  must  be  in  harmony  with  the  laws  of 
nature,  else  disaster  may  follow.  Nature  when  left  to  the  operation  <  f  its  own  beneficient 
laws,  succeeds  in  establishing  snd  maintaining  an  exquisitely  adjusted  balance  between  the 
numerous  conflicting  elements  in  its  own  vast  domain.  But  man  in  his  eager  desire  for  large 
profits  and  quick  returns,  thinks  he  can  accomplish  his  ends  by  more  direct  methods  ;  ignorant 
of  those  finely  adapted  harmonies,  he  goes  to  work  in  his  own  way  to  bring  them  about,  but 
often  discovers  to  his  sorrow,  that  he  has  started  some  of  nature's  machinery  in  motion  that  is 
working  in  an  opposite  direction  to  his  intentions,  and  is  threatening  his  ruin  rather  than  his 
advancement ;  so  he  has  to  call  a  halt,  to  reconsider  his  methods,  and  with  patient  labor,  ob- 
servation and  research  try  to  discover  where  he  has  gone  wrong,  what  he  has  overlooked  and 
how  to  do  better.  When  Henry  Ward  Beecher  undertook  to  be  a  farmer,  he  met  with  so 
many  unforseen  and  unexpected  hinderances  to  success,  that  it  seemed  to  him  as  if  all  nature 
had  joined  in  a  league  against  him,  and  he  was  ready  under  the  influence  of  such  feelings  to  give 
that  reply  which  raised  such  a  storm  against  him  at  the  time.  When  asked  how  to  get  rid  of 
Canada- thistles,  he  said,  **  Cultivate  them  for  the  market.  Then  the  bugs  will -attack  them 
and  the  mildew  will  blast  them.  Then  the  grubs  will  eat  their  roots,  and  the  cater- 
pillars   will    devour    their    leaves.      Their    stocks    will    rot,    and    their    blossonui    fail    to 
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produce  seed.  The  frost  will  cut  them  by  night,  and  the  sun  will  scorch  them  by  day,  and 
you  will  soon  have  no  thistles."  And  this  conflict  between  man  and  nature,  is  from  his  viola- 
tion of  the  laws  of  nature,  always  going  on  ;  and  will,  until  he  more  thoroughly  understands 
nature's  laws  and  how  to  obey  them.  And  the  more  artificial  man's  methods  become,  the 
higher  w  the  intelligence  rer^uired  to  make  them  successful. 

The  community  may  be  divided  into  the  rural  and  the  urban,  or  such  as  live  and  work  in 
the  country,  and  those  that  make  their  living  in  towns  and  cities.  It  is  the  products  of  the 
rural  workers'  labour  that  are  most  exposed  to  insect  depredations  ;  and,  as  a  rule,  it  is  they 
who  give  the  least  attention  to  such  matters.  The  cause  for  this  condition  of  things  is  net 
far  to  seek.  The  rural  workers'  labour  and  leisure  are  very  unec^ually  divided.  Summer  is 
short,  and  the  work  is  pressing.  The  crcps  must  be  got  in  ;  and  the  crops  must  be  got  off. 
And  during  the  process  there  is  little  time  and  less  inclinalion  to  give  attention  to  the  opera- 
tions of  their  insidious  insect  foes,  that  may  be  robbing  them  of  half  the  profit  of  their 
labours.  In  the  winter  time  they  have  the  leisure  to  gain  information,  but  it  is  not  the 
season  to  put  it  in  practice  to  any  extent ;  so  with  the  next  summer's  advent  the  usual  rush 
begins,  and  their  time  as  well  as  their  inclination  for  that  kind  of  work  disappears,  and  their 
attention  to  the  depredations  of  insects  is  put  off  to  the  future. 

An  idle  man  out  for  a  stroll,  aud  a  delightful  health-refreshing  converse  with  nature, 
reached  a  projecting  point  of  the  Niagara  escarpment,  situated  about  four  miles  east  of 
Hamilton,  from  which,  on  a  clear  day,  Toronto  can  be  seen.  The  landscape  below,  once  lake 
bottom,  but  now  dotted  with  human  habitations  that  are  surrounded  by  regularly  laid  out  and 
well  cultivated  fields,  orchards  and  vineyards,  their  dimensions  reduced  by  distance,  until 
they  look  like  flower- beds  in  a  well  kept  garden,  with  Lake  Ontario  shining  bright  and  calm 
beyond.  A  prospect  of  charming  loveliness.  A  woman  came  out  of  a  harvest  field  near  by, 
dressed  suited  to  her  work,  but  quite  different  from  whit  she  wore  when  he  had  met  her  in 
the  city.  She  thought  it  necessary  to  apologize  for  her  appearance,  and  kept  it  up  to  his  dis- 
comfort. So  to  change  the  subject  he  remarked,  ^*  What  a  magnificent  view  you  have  from 
your  place."  The  reply  was,  '*  Troth  then  and  its  much  we  care  about  the  view,  working  like 
the  slaves  we  are  all  the  day."  He  could  but  bow  to  the  justness  of  her  rebuff,  and  ponder  on 
its  widespread  and  far-reaching  applicability.  No  time — no  inclination  for  such  indulgence. 
Severe  and  continuous  toil  is  not  conducive  to  mental  cultivation. 

Amongst  those  that  live  and  work  in  urban  locations,  where  labour  and  leisure  are 
more  equally  divided,  there  always  have  been  some  who  were  fascinated  by  the  beauty  of 
insects  and  their  intensely  interesting  habits  of  life.  Many  of  these  in  the  pursuit  of  their 
favourite  study  have  seen,  realized  and  become  impressed  with  the  thought  of  what  tremendous 
loss  the  rural  workers  are  sustaining  from  the  depredations  of  insects,  and  have  persisted  in 
calling  attention  to  it,  and  urging  that  measures  should  be  taken  to  prevent  it.  Their  thought- 
ful consideration  has  not  been  without  result.  Governments,  which  have  the  interest  of  their 
country  at  heart,  having  had  their  attention  called  to  the  matter,  and  seeing  that  those  most 
directly  interested  were,  from  want  of  time,  knowledge  or  inclination,  doing  nothing,  and  that 
the  whole  community  was  suffering  loss  thereby,  have  taken  hold  of  the  matter,  and  are  look- 
ing out  for  persons  qualified  in  some  measure  by  previous  observation  on  the  subject,  and  are 
appointing  them  to  give  their  whole  time  and  attention  to  that  work.  Such  action  is  in  perfect 
accord  with  the  established  principle  of  the  division  of  labour  for  the  attainment  of  the  highest 
results  with  the  least  expenditure  of  time,  money  and  labour.  And  the  rural  workers  realiz- 
ing the  advantage  of  such  an  arrangement,  will  be  willing  to  sustain  the  procedure,  when  they 
find  it  is  profitable  to  have  that  done  for  them,  which  they  may  not  have  time  or  capacity  to 
do  for  themselves  ;  and  the  whole  community  will  be  benefited  thereby.  So  now  the  time 
has  come  when  attention  to  the  work  and  ways  of  insects  is  getting  acknowledged  to  be  of  real 
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importance  in  the  management  of  rural  affairs,  which  cannot  well  be  done  without,  and  work 
in  that  line  will  become  an  established  profession.  Men  being  educated  for  it,  and  their  ser- 
vices having  been  found  to  be  profitable  will  soon  become  necessary,  when  they  will  be  called 
for  as  regularly  and  paid  for  as  willingly  as  those  of  any  other  profession.  Thus  entomology  has 
vindicated  its  claim  to  recognition  as  a  science  useful  and  important  to  the  community. 

The  educational  authorities  are  now  alive  to  the  great  advantage  that  would  result  to  the 
whole  community  if  it  were  in  some  measure  informed  upon  natural  history  subjects,  aud  to 
that  end  have  placed  them  in  the  lesson  couxse  of  schools.  But  it  is  doubtful  if  a  more 
effectual  method  could  be  taken  of  turning  children  against  natural  history  than  by  making 
it  one  of  the  tasks  they  have  to  learn,  and  which  the  most  of  them  wiU  look  back  upon  with 
dislike,  and  be  glad  to  have  done  with .  Whereas,  if  they  were  encouraged  to  make  natural 
history  collections,  themselves  choosing  the  department,  it  would  be  in  harmony  with  their 
natural  inclination  tf>  collect  something,  and  would  at  the  same  time  form  a  safe  outlet  for 
their  surplus  energy,  which  would  produce  such  an  agreeable  impression  on  their  minds  as  to 
go  with  them  in  after-life  and  induce  them  to  take  it  up  again  whenever  opportunity  pre- 
sented itfielf.  A  consummation  much  to  be  desired  and  which  may  be  realized  when  parents 
and  t.eachors  themselves  have  acquired  a  real  love  of  the  subjects. 

Mankind  is  instinctively  utilitarian,  and  this  is  reputed  to  be  the  most  utilitarian  age  that 
has  been.  The  disposition  of  the  race  is  being  intensified  in  the  individual,  by  the  tendency 
of  the  times  in  which  he  lives.  So  everything  is  tested  by  the  standard  of  :  How  is  he,  or 
they,  to  be  benefited  thereby  ?  and  to  what  extent  ?  But  the  great  majority  of  mankind  have 
no  choice  in  life,  they  ate  controlled  by  necessity,  the  necessity  of  making  a  living.  And  this 
so  occupies  their  attention  that  they  have  little  time  for  anything  else.  But  constant  appli- 
cation of  mind  or  body  to  one  particular  vocation  becomes  monotonous  and  depre^ng.  So 
for  the  health  of  body  and  mind,  relaxation  is  necessary.  Many  suppose  that  such  is  only  to  be 
obtained  by  an  entire  absence  of  occupation  ;  this  is  a  mistake,  the  most  refreshing  relaxation 
is  often  found  in  a  mere  change  of  occupation.  Tha  most  tiresome  day  of  many  a  man's  life  is 
a  holiday  ;  simply  because  he  has  nothing  to  do.  Activity  is  conducive  to  happiness.  Many 
who  have  been  successful  in  business,  and  have  got  over  the  necessity  of  working  for  a  living, 
yet  remain  in  business,  because  they  have  no  other  way  of  pleasantly  and  profitably  occupying 
their  time.  Now  here  comes  in  the  immense  advantage  which  those  possessed  of  some  know- 
ledge of  natural  history  subjects  have  over  those  with  none.  A  means  of  healthful  recreation 
is  always  within  their  reach.  All  they  have  to  do  is  to  open  their  eyes  and  they  find  objects 
of  interest  liberally  strewed  around  them.  So  that,  whether  it  be  the  weary  toiler  with  only 
his  tiresome  holiday  to  spend,  or  the  successful  man  who  has  got  beyond  the  necessity  for 
labour,  and  has  much  time  to  spare,  they  will  find  in  it  a  never-failing  means  of  profitably  oc- 
cupying whatever  time  they  wish  to  give  to  it.  When  the  eyes  are  opened  to  the  beauties  of 
nature,  the  pleasure  of  a  walk  or  a  drive  is  immeasurably  enhanced  by  the  ability  to  intelligent- 
ly recognize  the  diverse  objects  that  are  constantly  presenting  themselves  to  view.  The  en- 
joyment of  rest  and  repose  in  the  shade  on  a  hot  summer's  day,  is  (quadrupled  by  observing  the 
different  forms  of  the  trees,  with  their  characteristic  manner  of  growth  ;  and  the  kind  of  birds 
and  insects  that  fre^iuent  them.  And  to  be  able  to  distinguish  them  by  name  as  recognized  ac- 
quaintances, is  a  yet  greater  addition  to  the  pleasures  of  life.  One  great  itdvantage  of  taking  re- 
creation in  the  observation  and  consideration  of  natural  history  subjects  is,  that  it  requires  no 
elaborate  preparation  to  begin  with.  Every  one  is  able  to  appreciate  in  some  measure  the 
beauties  of  nature  and  the  faculty  will  increase  and  strengthen  with  exercise,  so  that  all  that  is 
required  of  anyone  is  to  begin  to  observe.  Observation  excites  curiosity,  curiosity  leads  to  enquiry, 
enquiry  tends  to  increase  knowledge,  and  the  more  one  knows,  the  more  one  desires  to  know.  And 
wtturn]  history  subjects  are  so  diverse  in  their  manifestations,  as  to  provide  something  suited  to 


190S  ENTOMOLOGICAL  SOCIETY.  123 


every  taste.  Then  they  are  not  the  monopoly  of  the  rich  or  the  learned,  but  are  open  to  all  wh 
have  an  eye  to  see,  and  a  mind  to  perceive.  They  are  educational  in  their  influences,  leading 
to  habits  of  thought,  observation  and  self-control.  They  are  elevating  in  their  tendency,  lead- 
ing away  from  that  which  is  base  and  ignoble,  to  that  which  is  pure,  beautiful  and  refining. 
Physically  they  are  healthful ;  most  departments  requiring  those  out-of-door  activities  that 
brace  and  strengthen.  And  they  are  perfectly  inexhaustible,  and  such  a  source  of  enjoyment, 
as  only  those  engaged  in  them  have  the  slightest  conception  of.  Thus  satisfying  man's  utili- 
tarian disposition  to  the  utmost. 

In  nothing  of  all  that,  does  entomology  fall'fehort  in  interest  and  importance  to  any  othe 
department  of  natural  history.  There  are  four  times  as  many  different  kinds  of  insects  in  the 
world  as  of  all  other  kinds  of  animal  life  put  together,  and  their  powers  of  increase  may  be 
reckoned  at  fifty  times  as  great.  Then  insects  have  four  separate  stages  of  existence  to  in- 
vestigate before  you  can  be  certain  that  you  have  an  exact  knowledge  of  their  life  history. 
Whilst  the  simple  question,  *'  What  constitutes  a  species,"  amongst  them,  remains  as  yet 
wholly  unsettled.  If  it  is  the  beauty  of  nature  that  attracts  your  attention,  you  will  find  in 
insects  the  equal  of  flowers,  with  the  added  charm  of  animation  ;  combining  in  colour  and  form 
the  highest  art  with  the  poetry  of  motion.  It  is  the  strange  and  wonderful  that  excites  your 
interest ;  no  where  in  nature  can  be  seen  such  marvels  as  in  the  transformations  of  insects 
such  departures  from  %he  ordinary  course  of  life  in  other  creatures  ;  such  contrasts  in  con- 
ditions ;  from  the  lowly  and  grovelling,  nourished  on  garbage  ;  to  the  elegant  and  refined,  re- 
velling in  the  sunbeam  and  sustained  by  nectar.  In  their  individual  instincts  along  the  lines 
of  Batural  capacity,  excelling  in  correctness  the  most  cultivated  reason  of  man.  In  the  perfect 
adaptation  of  parts  to  their  uses,  they  are  far  in  advance  of  the  inventive  powers  of  a  human 
genius,  and  in  many  instances  they  exceed  in  grotesqueness,  the  imaginative  creatures  of  the 
wildest  romancer.  And  whilst  they  are  considered  to  be  the  ephemeral  things  of  a  day,  their 
pedigree  can  be  traced  to  the  remotest  antiquity  <  and  no  where  else  can  be  found  such  beauti- 
ful illustrations  of  natural  theology.  Thus  providing  abundant  scope  for  the  exercise  of  every 
faculty  of  the  human  mind. 


THE  NORTH- WEST  (CANADA)  ENTOMOLOGICAL  SOCIETY. 

ANNUAL    MRETINO. 

On  Wednesday  afternoon,  Nov.  5,  1902,  at  the  High  school,  Calgary,  was  held  the  fourth 
and  last  annual  meeting  of  the  North  West  Entomological  Society.  The  meeting  was  one  of 
very  great  interest,  for  it  involved  the  extinction  of  the  Entomological  Society  and  the  found- 
ing in  its  stead  of  the  Territorial  Natural  History  Society. 

ENTOMOLOCHCAL    SOCIETY. 

The  chair  was  occupied,  until  the  burial  of  the  Entomological  society,  by  the  Right  Revd,, 
the  Bishop  of  Saskatchewan  and  Calgary.  The  large  room  was  crowded  and  among  those  pres- 
ent were  Chas.  W.  Peterson,  deputy  commissioner  of  Agriculture,  Regina  ;  T.  N.  Willing, 
Regina  ;  Dean  Paget ;  Percy  B.  Gregson ;  N.  D.  Sanson,  curator  of  Banff  museum  ;  F.  H. 
WoUey-Dod  ;  A.  G.  Wolley-Dod  ;  C.  Marker ;  Principal  J.  B.  Boyce  ;  Messrs.  King,  Tomlin- 
son  and  about  forty  other  residents  of  Calgary  and  district. 

Letters  in  support  of  the  meeting  were  received  from  the  Mayor  of  Calgary  and  other 
gentlemen. 

After  an  interesting  opening  speech  by  the  chairman,  Mr.  Percy  B.  Gregson,  as  president 
of  the  Entomological  Society,  was  called  upon  to  address  the  meeting. 
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president's  address. 


Mr.  Greg-on  said  that  the  Society  was  now  in  its  fifth  year  of  existence  and  explained 
some  of  the  diihculties  that  had- to  be  overcome  in  the  course  of  its  establishmtsnt.  Very  early 
in  the  society's  e'xistence,  botany  was  made  a  complementary  subject  with  jentomology,  and  by 
constantly  hammering  away,  holding  meetitigs  and  by  pointing  out  on  every  possible  occasion 
the  manner  in  which  agriculture  was  affected  by  insects  and  plants,  farmers  were  interested  in 
the  welfare  of  the  society. 

One  difficulty  to  contend  with  has  been,  not  so  much  the  prejudice  of  the  young  people 
against  insects,  but  the  prejudice  of  the  parents,  which  however  was  passing  away.  The  presi- 
dent then  proceeded  to  describe  the  formation  and  operation  of  one  of  his  field  clubs.  At  first 
two  or  three  boys  would  join  for  the  fun  of  the  thing — perhaps  one  of  them  might  be  in  earn- 
est— and  a  girl  or  two.  In  the  afternoon  they  would  go  out,  and  from  the  varied  assortment 
of  things  taken  (bags,  beetles,  spiders,  caterpillars,  butterflies,  etc. )  a  caterpillar  obviously  para- 
sitised would  be  selected,  and  the  circumstance  and  importance  of  it  explained.  Then  perhaps 
on  another  occasion  the  attacks  of  a  small  fly  on  the  common  prairie  aster  would  be  noted,  and 
the  young  people  asked  to  find  one  free  of  attack.  They  would  by  that  process  learn  how  very 
few  plants  there  were  which  had  no  insects  of  any  kind  attacking  them.  The  membership  of 
the  Lacombe  Field  Club  now  numbers  22,  all  tilled  with  a  sense  of  responsibility  as  naturalists. 
Three  out  of  four  who  have  gained  prizes  this  year  are  members  of  this  field  club,  and  these 
prizes  were  gained  against  a  competition  open  to  all  the  Territories. 

There  is  now  also  being  organized  at  the  Red  Deer  school  a  field  club  for  that  district  on 
the  lines  of  the  Lacombe  Club,  so  that  next  year  (if  all  is  well)  there  will  \>e  two  such  clubs  in 
full  operation. 

Speaking  as  to  the  use  of  the  study  of  entomology,  or  botany,  or  any  other  subject  of  nat 
ural  history,  Mr.  Gregson  said  that  even  looking  at  it  as  a  hubby  there  is  this  value  in  a  hobby, 
that  of  a  definite  purpose  in  view.  But  there  are  other  uses.  Botany  is  the  study  of  the  life 
history  of  all  plants.  It  teaches  us  their  modes  of  growth,  habits,  natures,  localities,  etc.,  so 
that  we  learn  just  how  they  affect  the  farmer  for  good  or  bad,  and  in  the  prize  competitions 
for  this  year  it  was  made  a  special  condition  that  the  collections  should  specify  these  particular 
features.  Then  take  entomology.  This  means  the  study  of  the  life  history  of  all  insects.  It  is 
not  enough  to  simply  know  the  names  of  the  insects,  though  that  is  a  good  step  forward,  but 
their  habits  and  life  history  from  the  time  they  hatch  from  the  egg  until  they  undergo  their 
filial  change  must  be  learnt  as  far  as  possible,  and  as  we  learn  so  our  interest  grows  and  our 
collections  should  show  this  life-history. 

Another  use  of  the  study  of  natural  history  is  the  remarkable  development  it  induces  of  the 
faculty  ot  observation — in  the  young  especially.  It  is  extremely  interesting  to  watch  this  de- 
velopment. About  two  years  ago  one  of  the  young  folk  to  whom  Mr.  Gregson  is  teaching  en- 
tomology came  to  him  and  said  :  ^*  Mr.  Gregson,  I  shall  never  get  a  collection,  there  are  so  few 
insects."  He  was  told  to  persevere,  and  this  summer  he  said  :  **  Mr.  Gregson,  there  seem  to 
be  insects  every whe»'e." 

This  is  a  young  boy  —a  boy  12  years  old — who  has  gained  the  first  prize  in  entomoloflry  this 
year.  His  collection  was  handed  around  the  room  and  excited  much  interest*.  Another  is  the 
love  of  nature  which  these  studies  cultivate--one  of  the  most  valuable  possessions  one  can 
have,  and  it  is  well  that  this  should  be  cultivated  while  we  are  young. 

As  an  almost  natural  corollary  with  the  work  of  the  entomological  society,  plans  have  been 

formulated  for  the  establishment  of  natural  history  museums  at  the  schools  of  Red  Deer  and 

LAcombe,  which  the  pupils  are  intended  to  collect  for  and  augment  every  year.    These  museoms 
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are  designed  to  include  every  subject  of  natural  history  (plants,  insects,  fossils,  minerals  and 
otjier  geological  specimens,  birds,  shells,  etc.)  a  fevr  cases  for  each  school  have  already  been 
ordered  to  be  constructed  as  a  start. 

Such,  then,  is  the  history  of  the  North  West  Entomological  Society  up  to  the  present  day. 

Letters  were  then  read  from  J.  A.  Calder,  deputy  commissioner  of  education,  Regina  ; 
Professor  C.  C.  James,  deputy  minister  of  agriculture,  Ontario  ;  H.  H.  Lyman,  late  president 
of  the  Ontario  Entomological  Society,  ete. ,  expressint(  the  most  favorable  opinions  with  regard 
to*the  course  adopted. 

PRIZE    WINNBR8. 

Mr.  Gregson  then  announced  the  names  of  the  winners  of  the  prizes  in  Territorial  compe- 
tition for  insects  and  plants.  The  winner  of  the  prize  of  $2.50  (given  by  Dr.  James  Fletcher, 
Ottawa),  for  best  collection  of  injurious  and  beneficial  insects  is  Master  D.  Tipping,  Blackfalds. 
The  prize  given  by  the  society  for  best  numerical  collection  of  insects  was  won  by  Master 
Benjamin  Howell,  Lacombe.  For  best  collection  of  plants,  the  prize  of  $2.60  (given  by  Dr. 
Fletcher)  was  won  by  Miss  Lucy  Howell,  Lacombe  ;  and  second  prize  (given  by  the  Society) 
was  won  by  Miss  Mary  McDonald,  of  Urquhart. 

The  balance  sheet  was  then  read,  showing  a  deficit  of  $40.  (A  special  donation  of  five 
dollars  has  since  been  received  from  Mr.  H.  H.  Lyman  of  Montreal). 

DISSOLUTION   OP   THE   SO<7IRTY. 

Mr.  Gregson  then  stated  that  he  had  now  arrived  at  one  of  the  saddest  episodes  in  the  his- 
tory of  the  Entomological  Society,  namely,  its  suicide.  He  proposed  that  the  Entomological 
Society  should  be  discontinued,  and  explained  that  this  did  not  mean  oblivion,  for  that  from 
its  ashes  would  arise,  he  trusted,  a  society  with  greater  scope  for  work,  on  ^he  lines  of  a  natural 
history  society  for  the  Territories  and  on  this  basis  he  understood  that  the  existing  members 
would  transfer  their  allegiance  to  the  proposed  new  society. 

Before  proceeding  with  the  new  business.  Principal  Boyce  expressed  his  desire  to  assist  in 
the  formation  of  a  museum  at  Calgary  and  Mr.  Tomlinson  offered  to  help  the  young  collectors 
and  others  in  every  way  he  was  able  towards  that  end,  and  Mr.  Gregson  promised  his  advice 
and  cooperation. 

Moved  by  T.  N.  Willing  and  seconded  by  C.  W.  Peterson,  that  a  vote  of  thanks  be  ex- 
tended to  the  officers  of  the  Entomological  Society  for  the  energetic  and  untiring  way  in  which 
the  affairs  of  the  Society  have  been  conducted.     This  was  carried. 

Moved  by  Mr.  Gregson,  and  seconded  by  Mr.  A.  G.  Wolley-Dod  that  a  vote  of  thanks  be 
extended  to  the  chairman,  His  Lordship  the  Bishop  of  Saskatchewan  and  Calgary. — Carried. 

TERRITORIAL   NATURAL   HISTORY   SOCIETY    FORMED. 

Moved  by  Mr.  Gregson  and  seconded  by  Mr.  A.  G.  Wolley-Dod  that  a  new  society  be 
formed  under  the  title  ^*  The  Territorial  Natural  History  Society  "  with  fee  of  one  dollar  for 
Membership. — Carried. 

The  following  are  the  objects  which  this  society  has  been  organized  to  carry  out,  viz  : — 

(a)  To  instruct  farmers  how  to  recognise  beneficial  and  injurious  insects,  weeds  and  birds, 
and  how  to  combat  those  that  are  injurious. 

(b)  To  promote  an  interest  in  and  the  study  uf  the  economic  and  scientific  phases  of  the 
various  braiushes  of  Natural  History. 

(c)  To  establish  one  or  more  Natural  History  Museums  at  central  points,  and  Collections 
in  connection  with  Schools  throughout  the  Territories. 

Mr.  Chas.  W.  Peterson  was  then  elected  to  take  the  chair,  with  Mr.  T.  N.  Willing  as 
secretary  pro  tem.  for  the  proceedings. 
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Moved  by  Mr.  N.  B.  Sanson,  and  seconded  by  Mr.  F.  H.  Wolley-Dod  that  the  Divisions 
of  Entomology,  Botany  and  Ornithology  be  at  once  established. — Carried. 

A  draft  of  the  constitution  of  the  TerrikOrial  Natural  History  Society  was  then  considered 
section  by  section  and  finally  the  same  was  adopted. 

The  following  officers  were  then  elected  : 

President Percy  B.  Gregson. 

First  Vice-Pres C.  W.  Peterson. 

Second  Vice-Pres G.  WolleyDod. 

Directors,  Entomology,  F.  H.  Wolley-Dod,  Calgary,  and  Rev.  J.  Hinchcliffe,  Red  Deer ; 
Botany,  Mr.  Nivens,  Prince  Albert,  and  Mr.  Hutchinson,  Regina ;  Ornithology,  Dr.  Henry 
George,  Jnniifail,  and  F.  Dipple,  Calgary,  and  T.  N.  Willing,  Regina,  Secretary-Treasurer. 

It  was  decided  that  the  report  of  the  president  of  the  late  North  West  Entomological 
Society  should  be  included  in  the  first  annual  report  of  the  Territorial  Natural  History  Society, 
and  also  inasmuch  as  the  excellent  work  done  by  the  Entomological  Society  led  to  the  formation 
of  the  Natural  History  Society,  that  the  liabilities  of  the  former  be  assumed  by  the  latter. 

It  was  resolved  that  three  official  Museums  should  be  established,  one  at  Blackfalda  for 
the  district  north  of  Calgary,  with  Mr.  Percy  B.  Gregson  as  Curator  ;  one  at  the  Territorial 
capital  (Regina).  with  Mr.  T.  N.  Willing  as  Curator  ;  and  the  third  at  Calgary,  with  Principal 
J.  B.  Boyce  as  Curator. 

A  resolution  was  adopted  unanimously  urging  the  Territorial  government  to  provide  at 
the  earliest  possible  moment  the  necessary  accommodation  for  a  public  natural  history  museum* 
such  as  is  maintained  in  all  the  provinces. 

After  a  vote  of  thanks  to  the  Chairman,  a  motion  to  adjourn  was  adopted.  It  was 
decided  to  hold  the  next  annual  meeting  at  Calgary,  during  the  Convention  week  of  the 
Agricultural  Societies  in  May. 

WILLIAM    E.   SAUNDERS. 

In  this  issue  of  our  Report,  we  have  pleasure  in  presenting  to  our  readers  a  portrait  of  the 
Secretary  of  the  Entomological  Society  of  Ontario  for  the  last  fifteen  years,  Mb.  Wm.  £. 
SAUNDER.S,  who  is  wsll  knowu  as  a  prominent  member  of  the  fraternity  of  Canadian  Naturalists. 
Mr.  Saunders's  home  is  in  Ijondon,  where  he  was  bom  and  where  most  of  his  life  has  been 
spent.  His  father.  Dr.  Wm.  Saunders,  Director  of  the  Experimental  Farms  of  the  Dominion, 
has  always  been  devoted  to  the  study  of  the  natural  sciences,  and  hence  the  son's  attention 
was  in  early  years  directed  to  similar  pursuits,  interest  in  them  being  maintained  by  the 
making  of  collections  in  the  different  departments.  Geology,  Botany,  Entomology  and  Orin- 
thology  all  in  turn  provided  object  lessons  for  study,  training  the  mind  to  habits  of  close 
observation,  and  filling  the  leisure  of  later  years  with  delightful  employment. 

After  a  few  years  of  miscellaneous  collecting,  Mr.  Saunders  turned  his  attention  more 
exclusively  to  Orinthology,  and  as  soon  as  the  use  of  a  gun  was  permitted,  he  commenced  a 
scientifically  arranged  collection  of  our  native  birds,  showing  male  and  female  in  summer  and 
winter  plumage,  with  any  variations  from  the  type,  also  the  nest  and  eggs  of  each  species. 
Year  by  year  the  collection  is  added  to,  until  now  it  numbers  over  one  thousand  specimens.  Bfr. 
Saunders's  birds  are  his  intimate  friends,  and  whether  in  his  own  house  or  on  the  public  plat- 
form, his  ''Bird  Talks,"  illustrated  with  specimens,  show  to  his  audience  that  he  speaks  of 
what  he  has  learned  by  personal  experience  in  the  fields  and  woods.  His  enthusiasm  for  this 
study  is  such  that  he  counts  it  no  hardship  to  walk  miles  into  the  country  in  time  to  bear  some 
favorite  songster  greet  the  dawn.  He  has  also  been  known  to  spend  a  night  in  the  woods  in 
^  the  depths  of  winter,  just  to  see  what  he  missed  by  spending  his  nights  in  bed  I 
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About  two  years  ago,  Mr.  Saunders  accompanied  his  father  on  an  official  visit  te  Sable 
Island,  a  place  he  had  long  wished  to  go  to  in  order  to  see  the  only  known  breeding  place  of 
the  ''Ipswich  "  sparrow.  The  impressions  of  this  trip  were  given  to  the  public  in  an  article 
in  one  of  our  local  papers,  which  has  since  been  adapted  for  some  of  our  scientific  magazines. 
Mr.  Saunders  was  able  also  to  enrich  his  collection  by  seve^il  specimens  of  the  rare  sparrow, 
as  well  as  some  other  beautiful  birds,  which  have  their  habitat  on  that  interesting  island. 

Although  Mr.  Saunders  is  kept  fully  employed  in  looking  after  his  business  interests,  he 
finds  a  change  of  work  sufficient  to  afibrd  him  the  rest  he  needs,  hence  he  has  employed  his 
leisure  time  in  many  pursuits,  and  while  Ornithology  may  be  called  his  principal  '*  hobby,"  he 
has  gone  rather  exteYisively  into  gardening  and  horticulture  generally  ;  extensively,  considering 
the  size  of  his  lot  on  Central  Ave.,  but  the  amount  of  fruit  and  flowers  there  produced  is  a 
surprise  and  a  pleasure  to  all  his  summer  visitors.  His  well  known  love  for  these  pursuits, 
and  his  knowledge  of  horticulture  generally  has  occasioned  his  recent  election  to  the  chair- 
manship of  the  committee  who  have  in  charge  the  care  of  the  street  trees  in  London. 

Mr.  Saunders  received  his  education  principally  in  London,  though  two  or  three  years 
were  spent  in  boy's  colleges  elsewhere.  As  it  was  considered  best  for  him  to  enter  the  drug 
business  so  long  conducted  by  his  father,  he  was  sent  for  two  years  to  the  Philadelphia  College 
of  Pharmacy,  where  he  graduated  with  the  highest  honours.  Soon  after  his  return  to  London, 
he  was  taken  into  partnership  with  his  father,  but  on  the  latter  being  appointed  Director  of 
the  Experimental  Farms  of  the  Dominion,  Mr.  Saunders  retired  from  the  retail  business,  .and 
entered  the  wholesale  exclusively. 

On  the  establishment  of  the  Western  University  he  was  appointed  to  the  chair  of 
Chemistry,  which  he  held  until  the  claims  of  his  own  business  forced  him  to  relinguish  the 
position. 


EDMUND    BAYNES    REED. 

The  older  members  of  the  Entomological  Society  of  Ontario  will,  no  doubt,  welcome  with 
much  pleasure  the  portrait  of  Mb.  Edmund  Baymes  Rebd,  which  is  prefixed  to  this  volume. 
He  was  one  of  the  small  band  who  originated  the  Society  on  the  16th  of  April,  1863,  and  is  one 
of  the  few  survivors  who  may  expect  to  commemorate  its  fortieth  anniversary  a  few  months 
hence. 

Mr.  Reed  came  to  Canada  from  England  when  a  young  man  and  took  up  his  abode  in 

.   London,  where  he  for  some  time  practised  his  profession  as  a  lawyer.     Later  on  he  became 

Secretary-Treasurer  of  the  Synod  of  the  Diocese  of  Huron  and  continued  to  occupy  this  position 

till  he  left  London  for  British  Columbia  in  1890.     He  was  always  devoted  to  Natural  History 

and  especially  to  the  collection  and  study  of  insects.     His  leisure  time  was  largely  given  up  to 

these  pursuits  and  to  the  work  of  the  Entomological  Society,  in  which  he  took  the  warmest 

interest.     He  and  Dr.  Saunders  were  instrumental  in  forming  the  London  Branch  of  the 

Society  and  keeping  up  the  enthusiasm  of  its  members.     When  the  head-quarters  of  the 

Society  were  removed  to  London  and  there  was  in  consequence  no  further  need  of  a  Branch, 

Mr.  Reed  took  an  active  part  in  everything  that  was  done  and  gave  most  material  help  in  the 

formation  and  increase  of  the  library  and  collections.     He  was  Secretary-Treasurer  of  the 

Society  in  1871-2-3  and  from  1880  to  1886  ;    Vice-President  in  1874,   1877  and  from  1887  to 

1889  ;  member  of  the  Council  from  1874  to  1876  and  in  1878  and  79  ;    and  during  many  of 

these  years  Librarian  and  Curator  in  addition.     The  following  extract  from  the  report  of  the 

Council  for  the  year  ending  August  31st,  1890,  bears  testimony  to  his  usefulness  and  services  : 

**  In  consequence  of  the  removal  of  Mr.  E.  Baynes  Reed  from  London  to  British  Columbia, 

to  take  charge  of  the  Dominion  Meteorological  Station  at  Victoria,  it  will  be  necessary  to  make 
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Bome  new  arrangements  for  the-  care  of  the  library  and  collections,  and  the  performance  of  the 

oilicial  work  of  the  lS)ociety The  Council  desire  to  place  on  record  their 

feelings  of  deep  regret  at  the  removal  of  Mr.  Reed  from  this  Province  and  the  loss  which  the 
Society  thereby  sustains.  Mr.  Reed  is  one  of  the  original  members  of  the  Society  and  for  more 
than  a  quarter  of  a  century  has  Ivbsq  one  of  the  most  active  and  ssealous  of  its  officials,  filling 
at  different  times  the  positions  of  Vice-President,  Secretary-Treasurer,  Librarian,  Curator  and 
Auditor.  To  him  it  is  especially  due  that  the  library  has  grown  to  its  present  dimensions  and 
value,  and  that  so  much  progress  has  been  made  by  the  Society  in  many  directions.  The 
Council  beg  to  thank  Mr.  Reed  for  his  services  in  the  past  and  wish  him  all  possible  success 
and  prosperity  in  his  new  and  important  sphere  of  labour." 

Mr.  Reed  was  a  constant  contributor  to  the  pages  of  the  Canadian  Entomologist  from  the 
very  first  volume,  in  which  appeared  five  articles  from  his  pen.  His  papers,  largely  collecting 
notes,  records  of  rare  captures,  etx;.,  were  always  interesting  and  valuable ;  he  also  furnished 
descriptive  articles  on  larvtu,  an  accentuated  list  of  Canadian  Lepidoptera,  a  report  to  the 
Department  of  Agriculture  (jointly  with  Dr.  Saunders)  on  the  Colorado  Potato-beetle  which 
had  then  invaded  Western  Ontario  from  the  neighbouring  State  of  Michigan,  and  popular 
papers  on  common  insects. 

In  the  preparation  of  the  early  annusl  reports  of  the  Society  he  took  a  large  share  and 
contributed  elaborate  and  valuable  papers,  as  follows  :  Insects  affecting  the  plum.  Report  I. 
(1870),  pages  53-63,  and  Report  II.  (1871)  pp.  22-26;  Insects  injurious  to  the  potato,  ibid^ 
pp.  65-81  ;  Insects  attacking  the  cucumber,  melon,  pumpkin  and  squash,  ilid^  pp.  89-92  ; 
Insects  affecting  maple-trees,  Report  III.  (1872)  pp.  3543;  Insects  affecting  the  peach,  ibid, 
pp.  44-47  ;  Insects  affecting  the  potato,  ibid,  48-50  ;  Some  common  insects  which  affect  the 
horse,  ox  and  sheep.  Report  IV.  (1873)  pp.  34-41  ;  Entomological  contributions,  Report  V. 
(1874),  pp.  11-16  ;  Sphingida^— Hawk-moths,  Report  XII.  (1881),  pp.  48-70  ;  Diptera— Two- 
winged  flies.  Report  XIII.  (1882),  pp.  45-53;  and  short  articles  in  several  issues.  From  the 
above  list  it  will  l>e  seen  that  Mr.  Reed  gave  much  attention  to  economic  Entomology  and  did 
some  very  excellent  work  in  that  de]jartment.  It  was  quite  fitting,  therefore,  that  he  should 
have  been  one  of  the  company  who,  in  August  1889,  formed  the  Association  of  Economic 
Entomologists  and  signed  its  original  Constitution. 

Another  valuable  and  imj)ortant  work  that  Mr.  Reed  performed  for  the  Society  was  the 
compilation  of  a  General  Index  to  the  first  thirteen  Annual  Rei>orts,  1870-1882,  which  proved 
of  the  greatest  use  for  many  years  to  the  members  of  the  Society  and  others  who  had  occasion 
to  refer  to  these  publications. 

For  some  time  before  he  left  London,  Mr.  Reed  took  a  great  interest  in  Meteorological 
Observations  and  in  connecti(ms  with  the  Observatory  at  Toronto  established  a  local  station 
and  installed  the  necessary  instruments.  His  anemometer  and  vanes  were  placed  on  the  top 
of  the  Cathedral  tower  and  connected  by  wires  with  his  residence  on  the  corner  of  Park  and 
Queen's  Avenues.  The  work  that  he  thus  performed  was  so  accurate  and  satisfactory  that  he 
was  selected  to  take  charge  of  the  Pacific  Coast  Division  of  the  Dominion  Meteorological 
Service,  and  since  1890  he  has  continued  to  fill  the  ofiice  of  Superintendent  of  the  Observatory 
at  Victoria,  B.C.  Though  his  time  is  fully  taken  up  with  hii  official  duties,  he  continues  to  be 
inteiested  in  Entomology  and  is  a  member  of  the  British  Columbia  Natural  History  Society. 
His  many  friends  will,  no  doubt,  heartily  join  with  us  in  the  wish  that  he  may  enjoy  the  bless- 
ings of  health  and  well-being  for  many  a  year  to  come  and  retain  the  vigour  and  vivacity 
A'hich  have  always  been  his  chsracteristics.  C.  J.  S.  B. 
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